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Interoffice Correspondence 






To: Assembly Division 
From: President's Office 












Dear Jim: 
I've just been checking over quarterly 


records. I see unbelievable reduction 
in cord set rejections. Hope you are 
maintaining our standard of quality, and 
that these figures 4 Please 
double check. 


re right. 


1. Low Installation Cost 
2. Low Inspection Cost 
3. Fewer Rejects 

4. Less Returned Goods 

5- Less Failures in Service 
6. Satisfied Customers 


WRITE: Belden Manufacturing Co 
4633 West Van Buren Street 
Chicago 44, Illinois 
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|| BIG FACTOR 
in every 
Factory... 


...and the Products You Build 


The Great Ball of New Departure is your guide to top 
quality in ball bearings . . . top service in ball bearing ap- 
plication. New Departures are a tremendous influence in 
every phase of modern industry. Machines start more 
easily . . . carry their loads more efficiently . . . preserve 
their precision through a longer useful life . . . because of 
New Departure’s balanced design. 


This true quality balance can be a big factor in your design 
problems, a factor which will enable you to deal adequately 
with the forces of friction. New Departures are so accu- 
rately made, so friction-free, that they actually reduce oe . 
costs as they reduce friction. Keep your eye on the BALL NEW DEPARTURE « DIVISION OF GENERAL MOTORS «BRISTOL ,CONNECTICUT 
to be sure of your BEARINGS! 
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The Permoflux Scribe is an electronically 
operated office dictating and transcribing ma- 
chine using high fidelity magnetic tape as a 
recording medium. One of the main advan- 
tages claimed for the Scribe is that you get 
true, clear voice reproduction without surface 
noise or distortion. Consequently, the motor 
selected had to be extremely quiet. 
Competition demanded a very compact de- 
sign, and the space allotted the motor was 
necessarily small. Extensive, competitive lab- 
oratory tests proved the Bodine type KCI-41, 
sleeve bearing, 1/125 hp motor, capable of 
supplying the required power with a mini- 
mum temperature rise. Permoflux found that 
they also had to take into consideration the 
amount of watts required by the motor and 
its sensitivity to line voltage. The Bodine 
Motor, because of its quality construction, 
close tolerances and high efficiency filled their 
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requirements nicely. Wattage consumption 
was only 26 watts with constant speed 
characteristic over a range of 100 to 125 volts. 
The Scribe’s magazines of magnetic record- 
ing tape are interchangeable from one unit to 
another without noticeable change in repro- 
duction; and this is dependent upon every 
motor having the same uniform speed. 

There is no substitute for quality and spe- 
cialized, experienced engineering know-how. 
This is particularly true of motors where on- 
the-line rejections, service calls, performance 
and customer satisfaction are all items to be 
considered in the purchase price. 

Engineers can be experts in related fields 
and still not be completely versed in the ap- 
plication of fractional hp motors. It is very 
specialized work, and you can save develop- 
ment time and money by calling upon Bo- 
dine’s Motor Application Engineers. Besides 
their own extensive experience, they have a 
wealth of information, accumulated by Bodine 
from nearly half a century of work in the 
fractional horsepower motor field, at their 
finger tips. 
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Over 3500 Standard 
Bodine Motors 
(1/2000 to 1/6 hp) 





A single reduction, right angle 
worm gear reducer for propor- 
tioning pumps, optical com- 
parators, chime strikers, etc. 





Series wound motor for add- 
ing machines, check protectors, 
motion picture projectors and 
similar applications. 





Built-in spur gear speed reducer 
motor. Especially designed for 
instruments and control appa- 
ratus. 





Offered in a variety of types 
for hand driers, communication 
equipment, bag closing ma- 
chines and similar devices. 





A double worm-gear speed re- 
ducer motor — 1/150 h.p. to 
1/50 h.p.— for vending ma- 
chines, plating barrels, etc. 


THE POWER BEHIND 
THE LEADING PRODUCTS 
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Subminiature Electron Tubes are Reliable 
E. B. Steinberg and F. J. Oliver emphasize resistance to heat and shock 
rather than space saving as advantages in military and industrial service. 


Repulsion-Type Motors 


W. R. Appleman reviews the operating characteristics of three major types 
and several variations of these single-phase motors. 


Electrical Tapes in Small Appliances 
Theodore Ulrich shows how the combined functions of insulator and struc- 
tural holding in pressure-sensitive tapes serve to cut costs. 


Effect of Moisture and Mildew on Electronic Equipment 
J. M. Leonard evaluates the relative importance of these closely associated 


phenomena in the light of realistic tropical field tests. 
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E. E. Gross tells how performance was improved and size cut in half with 
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High-Strength 
Sintered Aluminum 

Powdered-metallurgy techniques have made possible the 
development of a new high-strength, high-temperature 
sintered aluminum in Switzerland, according to a recent 
report by Dr. Henry H. Hausner, manager of atomic 
energy engineering at Sylvania Electric Products, upon 
return from a European trip and attendance at three 
international conferences on powder metallurgy. 

The greatly superior strength of the sintered aluminum 
‘especially at elevated temperatures) is due to its very 
fine grain structure. Aluminum strength is a function of 
its grain size which, Dr. Hausner pointed out, can be 
controlled more precisely by powder-metallurgy processes 
than by other techniques. 


Other new European developments in the same 
field: A German process for producing continuous 
sheet and strip from metal powders; and a silicon- 
coated molybdenum heating element for electric 
furnaces able to stand up to 3100 F in air and ex- 
hibiting high mechanical strength. 


O 


More on Combination Staple and 
Continuous-Filament Glass Fabric 


Last month’s article on the new phenolics (EM 8-52/92) 
discussed the development of a new glass-fiber fabric 
combining staple-fiber and continuous-filament yarns for 
improved-property phenolic laminates. Owing to 
more thorough resin impregnation, the same fabric is 
seen applicable also to silicone laminates with these pos- 
sible advantages: (1) Lessening of the tendency of 
silicone laminates to delaminate: and (2) cost reduction. 
since reduced quantities of the relatively high-priced sili- 
cone resin may be sufficient for satisfactory impregnation. 


Photomultiplier 
Tube Circuit 


By means of pulse operation that avoids overloading. 
an improved photomultiplier tube circuit may be operated 
at voltages considerably higher than normal. This circuit 
makes it possible to provide amplification through the 
tube so that an auxiliary circuit may be driven directly 
by the output ... . The arrangement described is covered 
by U.S. Patent No. 2.594.703. one of the current batch 
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HORIZONS 


of patents made available by the Atomic Energy Commis- 
sion on a non-exclusive, royalty-free license basis. 

Another patent (No. 2.600.172) provides for an im- 
proved modulator circuit and apparatus that produces 
an a-c output signal proportional in magnitude and cor- 
responding in phase to the magnitude and sign, respec- 
tively, of the difference between two d-c input signals. 
The circuit is also adaptable for the production of an a-c 
output proportional to a d-c input signal. 


Weapons, research and ordnance development ac- 
count by far for the bulk of the National Bureau of 
Standard’s research activities for other government 
agencies. ... Last year this work accounted for close 
to $46 million worth of research out of a total of 
$54 million. 


Did Ohm 
State Ohm’s Law? 


G. S. Ohm published his “Die galvanische Kette, mathe- 
matisch bearbeitet” (The Galvanic Chain, Mathematically 
Treated) on May 1, 1827—some 125 years ago. At that 
time he had no instruments at his command as we know 
them today. Nor did he have the ampere. volt. and ohm. 
What then did he really state? 

A fascinating study of this historic first statement of 
the relationship between voltage and current appears in 
the July issue of the Weston Engineering Notes by Henry 
Berring, Educational Director, Weston Electrical Instru- 
ment Corp., Newark, N. J. Mr. Berring points out that 
Ohm’s closing statement “The amount of current in a 
galvanic chain is directly proportional to the sum of 
all the tensions and inversely proportional to the total 
reduced length of the chain,” was as close as he came to 
“Ohm’s Law” as we know it today. But from this simple 
relationship, Ohm drew his remarkable conclusions. 
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Technical Literature Search 
via Electronic Techniques 


Research has been placing increasingly exacting de- 
mands on the existing equipment and techniques for 
technical literature searching. . . . It has been predicted 
that unless new types of equipment can be developed, the 
time required for literature search would leave little or 
no time for actual research. 
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accurately fit your assemblies 


Where vitrified electrical insulations are specified, 
LOUTHAN service-proved porcelains offer out- 
standing advantages. High dielectric properties and 
high mechanical strength are combined in Louthan 
vitrified porcelains to give long service life. They 
are accurately and uniformly made, have clean, 
smooth surfaces, and can be used at temperatures 
up to 2400° F. Furnished unglazed in white or gray, 
glazed in white or mottled black on white. 

Representative Louthan Vitrified Electrical Porce- 
lain parts include Terminal Blocks; Rheostat Cases, 
Cores and Bases; Switch Bases; Shaft Insulators; 
and Fuse Bases. 


THE 


Vitrified Electrical Porcelains 


A Subsidiary of Harbison- Walker Refractories Company 


OUTHAN MANUFACTURING 













in physical dimensions 
in electrical properties 


in quality 


For a half-century, LOUTHAN has specialized 
in job-engineered ceramic insulations. The skill, 
experience and “‘know-how’”’ developed during these 
years are substantiated by the satisfactory perform- 
ance of Louthan parts. 

Your inquiries are invited. Louthan engineers 
will gladly submit complete price information, along 
with design and service recommendations. 


Write today for your copy of Catalog 49-E in which LOUTHAN 
Electrical Insulations are described and illustrated. 


COMPANY 


EAST LIVERPOOL, OHIO 


Exclusive Representatives: H. B. Zeiger, 369 Lexington Ave., New York 17, N. Y. © Glenn Garner Company, 1829 
Civic Opera Bidg., Chicago 6, Ill. © Wm. F. Hoefer, 1519 Casa Grande, Pasadena. Calif. 
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Ultra-highspeed electronic scanning devices. utilizing 
photoelectric principles, seem to be the solution. Several 
such methods were discussed at the recent M.I.T. Sym- 
posium on Machine Techniques for Information Selection. 
An experimental machine of this nature developed by 
I.B.M. was demonstrated by H. P. Luhn, of the company’s 
Poughkeepsie. N. Y.. engineering laboratory. This ma- 
chine is based on the standard 1.B.M. card but employs 
patterns of holes that are independent of position. 

As noted in the Chemical and Engineering News report 
of the symposium, one of the problems in further develop- 
ment of such machines is the necessity for “building in” 
systematic “machine language” relationships that would 
enable the machine to recognize all the coding require- 
ments anticipated in the original coding of a specific 
document. . . . Exploratory work is being done in this 
direction in conjunction with the actual electronic design. 


Transistors for 
VHF Applications 

New development in transistor research by RCA Victor 
may open the doors to applications in equipment operating 
in the vhf spectrum 
transistor’s limitations. Experimental point-contact trans- 


heretofore considered beyond the 


istors have been made in the 100 to 200-megacycle band. 
Previous highest published frequency fer transistors. 
according to RCA engineers. has been 50 me. . . . Suc- 
cessful development of these experimental vhf transistors 
would lead to application in diverse types of specialized 
high-frequency devices and new uses in FM radio. com- 
munications equipment and television. 

Theory on which the RCA development is based is 
described as a definite correlation between the spacing 
of the transistor contact points and the frequency re- 
sponse; the closer the spacing. it was declared, the higher 
the frequency. The frequency response is also determined 
largely by the resistivity of the germanium crystal. Dif- 
ferent combinations of spacing and resistivities can be 
used, therefore, to produce various frequencies. 

0 
100% Electronic Operation 
for Business Organizations? 


Trend to 100-per cent electronic operation of business 
machines is steadily stronger. . . . Powerful impetus is 
given by development of specialized equipment for milli- 
tary forces and for research projects, such as the various 
analog and digital computers. . . . The present preoccupa- 
tion of leading business machine manufacturers with 
electronic research and advanced military electronic con- 
tracts is more than a clue to the near future—it’s a pretty 
obvious signpost. 

In a recent address before the Life Insurance Associa- 
tion of America, RCA Chairman of the Board Brig. 
General David Sarnoff predicted that it is “now feasible 
to combine the automatic devices which have been de- 
veloped for radio-television to form a complete electronic 


accounting system for even the largest business organiza- 


tion. Such a system would provide for the translation. 


storage, computation, processing and printing of pertinent 
facts and information. 
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Improved Heat-Resistant 
PVC Cable Insulation 


Addition of chopped glass fibers in various proportions 
from 5 to 20 per cent to standard polyvinyl chloride com- 
pounds has resulted in a definite improvement in heat 
deformation characteristics of PVC cable insulation. Com- 
pared to standard PVC compounds, the heat deformation 
is claimed to be about 7 per cent less when tested at 
120 C.... No significant effect has been noted on other 
properties such as tensile strength, elongation. and insula- 
tion resistance, either before and after immersion in water. 

Still another advantage claimed for these compounds: 
The glass fibers act as a filler and thus can replace some 
of the plasticizer content which may at times migrate and 
so degrade the insulating properties. 


Costs of the glass-filled PVC compounds are seen 
as no higher than that of the conventional com- 
pounds; effect of the glass content on the extruding 
equipment is claimed to be unobjectionable. 


O 


Methods of Fabrication 
vs Permanence of Materials 


Conditions of fabrication are among the major factors 
that can affect the permanence of materials. Such factors 
therefore constitute a valid and necessary area of research 
investigation. although the importance of such investiga- 
tion is not always recognized. 

Various anomalies in the performance of fabricated 
parts from materials presumed to be identical in charac- 
teristics are actually caused by changes in the conditions 
of fabrication. Even “standard” test specimens the same 
conditions apply. since such specimens are frequently 
made by different operators and under different conditions. 

The extremely wide range of conditions that can affect 
the permanence of materials such as plastics. for example. 
are brought out in a recent ASTM paper. “The Effects of 
Molding Conditions Upon the Permanence of Plastics.” 
by J. L. Williams and J. W. Mighton. These are: 

Chemicals (Acids. alkalis. oxygen) 

Solvents (Oils. greases, gasoline, cleaning fluids) 

Moisture (Water. rain. changes in atmosphere ) 

Heat (Sunlight. radiators, motors, lamps) 

Cold (Snow, sleet. low temperatures ) 

Light (Sunlight, artificial lights) 

Erosion (Wind-borne particles, wave action. dust) 

Stress (Clamped parts. load-bearing members. internal 

stresses } 


And. of course. time itself is still another factor. 


Foamed Vinyl 
Plastisols 


Vinyl plastisols (EM 1-52/10) recently developed by 
the Interchemical Corp. in a foam or expanded form have 
a number of interesting application possibilities. Expanded 
sheets are made by subjecting the basic wet compound to 
circulating hot air at approximately 350 F for 5 to 15 min 
depending upon the density .and thickness required. Con- 
tinuous sheet 4g in. to % in. thick can be produced. 
Densities as low as 12 |b per cu ft are attainable. Cellular 
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(Advertisement) 


Manufacturer of 

Lee Heaters has used 
Honeywell Controls 
for 34 years 


Mr. H. B. Schlosser. President of Lee 
Corporation, Wilmington, Delaware. says. 
“We select Honeywell Controls because 
Honeywell has a complete line which 
means that we don’t have to shop around 
and finally end up with a piece-meal con- 
trol system. Lee has been using Honey- 
well Controls since the first Lee Heater 
was built in 1918.” 

In the photo at right, R. G. Cameron, 
Honeywell application engineer, is check- 
ing the installation of a Honeywell R187 
Electronic Protectorelay, combustion safe- 
guard. on a Lee Model HD space heater. 
If combustion is not properly initiated (or 
it it fails) this control cuts off the burner, 
preventing explosion and reducing fire 
hazard. Close-up of the Protectorelay. be- 
low, indicates the compact and sturdy 
construction so important in the design 
of modern equipment. 

The complete line of Honeywell indus- 
trial controls includes more than 7,000 
products for the accurate and economical 
regulation of temperature, pressure, flow, 
etc... . and is backed by a nation-wide 
field sales and service organization. 





R187 Electronic Protectorelay 


NEW NEWSPAPER HELPS 
DESIGN ENGINEERS 


Honeywell's Industrial Division now issues 
a periodic publication—/Jndustrial Control 
News—which contains detailed informa- 
tion on many new and unusual applica- 
tions for automatic controls throughout 
industry. Originally conceived for the 
benefit of production and maintenance 
men, the publication now has a special 
section devoted to the problems of design 
engineers. According to a release from the 
company, anyone interested in industrial 
controls can contribute to /ndustrial Con- 
trol News . . . and can receive copies . . . by 
sending name, company, title and address 
to MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, Station 40, 4466 
Wayne Ave., Philadelphia 44, Pa. 
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Designers build Honeywell 
control into Lee Heater 


There’s a Honeywell control for your job, too! 


The Lee 500,000 Btu Model HD “packaged” space heater shown 
above features counter-current design, oil or gas or combination fir- 
ing, and an exclusive refractory-lined combustion chamber. 

With this model, as well as all others in the broad Lee line, the de- 
signers have exercised great care in the selection of firing equipment 
and control... including the Honeywell R187 Electronic Protectorelay 
for prevention of explosion and reduction of fire hazard. 

If you are faced with a product design problem involving accurate 
and dependable control, it will pay you to call in our local engineering 
representative who is as near as your phone. 

MINNEAPOLIS- HONEYWELL REGULATOR Co., Industrial Division, 
4466 Wayne Ave., Philadelphia 44, Pa. 


Honeywell 
Touts on Covttols 


HONEYWELL 





Important Reference Data 


Write today for a copy of new catalog No. 8304, "Industrial Controls.”’ 
























































pounds to meet specific end-use needs. 


A New Digital 
Magnetic Recording System 


Said to be used successfully at pulse densities of over 
350 pulses per inch of stainless steel tape, a new magnetic —A.E.J. 


Research Horizons Note 


H oO ® 


ZON S 


structure can be controlled but the investigations to date recording system for digital recording was announced for 
have been primarily in the direction of unicellular ma- presentation at the 1952 West Coast IRE Convention. 
terials. Special properties can be “built into” these com- Long Beach, Calif... Aug. 27-29, by J. T. Potter and P. C. 


Michel, Potter Instrument Company. Usable densities are 


Experimental work is not yet completed in all direc- approximately 450 pulses per inch when plastics magnetic 
tions, but there is some promise that applications may recording tape is used. 
be possible in thermal and acoustical insulation, also as The system provides for coded information by means of 
shock and vibration isolators. Salient characteristics are: serial recording.or by parallel groups of heads. When 
(a) Flexibility; (b) oil resistance; (c) almost complete signals are recorded or played back, a vacuum tube shift 
lack of odor: (d) low-moisture absorption (due to the register is employed to hold the information. Each coded 
unicellular structure); (e) resistance to mildew, fungi, track carries its “clock” integrally in the signal. These 
vermin, flame and most chemicals; (f) availability as design elements are said to compensate for misalignment 
continuous sheeting, easily cut and fitted and adaptable of parallel heads. The resulting higher densities are 
to heat-sealing, laminating, and bonding to most other obtained because the overall system does not necessarily 
surfaces. have to use metal tapes or accurately maintain absolute 


alignment. 


The actual recordings are not sharp pulses, but are 
derived sine wave signals that produce _ relatively 
narrow band width and greater ease in recording and 
playback. 





Future Possibilities of High-Temperature Electrical Insulation 


H. P. Walker, Bureau of Ships, Navy Department 


RESENT trend of events in insula- 
p tion for shipboard electrical equip- 
ment seems to point to high-temperature 
materials to the exclusion of many of 
the more common materials used today. 
Whether the high-temperature insulat- 
ing material in all cases will be operated 
at full design temperatures is doubtful, 
but other characteristics of these ma- 
terials seem to warrant their use. Mois- 
ture resistance of many of these ma- 
terials is so good that many applica- 
tions are using these materials for that 
characteristic only. Recently an entire 
class of Navy vessels was furnished with 
new sets of generator stator coils, sili- 
cone insulated, to replace existing coils 
which were failing from moisture con- 
densate. 

The program for electrical insulation 
in power and lighting equipment for 
shipboard use in the foreseeable future 
can be summarized as follows: 

1. A changeover from woven-glass 
cloth to glass mat for Navy type GMG 
materials (glass-melamine) in all thick- 
nesses up through ™% in. This should 
be accomplished in the next six months. 

2. A changeover from asbestos-phe- 
nolic molding material to glass-mela- 
mine and glass-alkyd impact molding 
compounds. Six months for this, too. 

3. A marked increase in the use of 


silicone-glass combination materials for 2. Higher temperature materials are 
motor and generator insulation. This is needed which are good for 300 C. 
for equipment already under contract 3. Liquid cooling in direct contact 
but for which materials have not been with windings. 
ordered. 4. Reinforced plastics enclosures for 
4. Adoption of a silicone-rubber lead —_ rotating equipment end bells and for 
wire without a glass braid covering for distribution and controller boxes. 
motors and transformers. Of course, there are still problems as- 
5. Adoption of silicone rubber-glass sociated with accomplishing the above 
combinations for slot armour and mold- _ideas_ into practicalities. As far as 
ed field coils. higher temperatures are concerned 
Some newer materials that are under (over 200 C), oxidation of the copper 
consideration by the Bureau at present conductor may be a problem and there 
are as follows: still seems to be plenty of work to be 
1. Silicone rubber as a ground insula- done on bringing forth satisfactory 


tion using glass cloth for stiffening platings or metallic coverings to allevi- 
purposes. ate this problem. Then, too, as far as 

2. Silicone rubber as a magnet wire submersible windings are concerned 
insulation for use in open submersible moisture penetration at the lead con- 


motors where the total insulation is on nection or any joint is still a problem 
the wire. especially when vibration or shock is 

3. Silicone-rubber lead wire without present. ae 
a braided glass-covering. 

4. Fluorothene magnet wire and Flu- Acknowledgment 
orothene-glass combinations for ground The above comments are abstracted 
and phase insulation. from the closing section of Mr. Walker's 

5. Teflon magnet wire and Teflon- paper “Current Use and Future Pos- 
glass combinations. sibilities of High-Temperature Insula- 


Other things which are being talked tion in Electrical Apparatus,” presented 
about and which perhaps bear watching _ before the First Annual Electrical Ap- 


for developments are: paratus Conference, sponsored by 
1. Class H temperature limits should Owens-Corning Fiberglas Corp., at 
be set higher, say to 225 C. Shawnee-on-Delaware, June 10, 1952. 
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Less Die Wear, Less Scrap, Less Inventory 


with U-S-$ Cold-Rolled Electrical Steel Sheets 
purchased in wide continuous coils 


= 


, ae 





Magnetic Metals Company buys 30- and 31!'4-inch coils of 
electrical steel sheet, then slits them into narrower widths 
on machines like the one shown here. In this way a great 
variety Of laminations can be produced from a limited in- 
ventory of coil stock. 
















Here are the principal 
grades of Cold-Rolled 


U-S-S ELECTRICAL STEEL SHEETS 
and the primary uses 
for which they are intended. 

























US‘S FIELD GRADE—used principally for 
intermittent-duty fractional horsepower 
motors. 

































US'S ARMATURE GRADE—for small mo- 
tors, armatures, good-quality fractional 
horsepower motors, field poles, and other 
magnetic circuits. 


US'S ELECTRICAL GRADE—for the better 
class of small motors and for commercial 
motors, and generators of medium effi- 
ciency. Also used, in thinner gages, for 
small intermittent-duty transformers, re- 
actors, relays and other magnetic circuits. 


US‘S MOTOR GRADE— used in motors 
and generators of good efficiencies, in 
small transformers, reactors, and other 
apparatus where medium core loss values 
are desired. 


















US'S DYNAMO GRADE— used in high 
efficiency motors and generators, small 
and medium-sized intermittent-duty 
transformers, reactors, electrical meters, 
laminated pole pieces for small electrical 
devices and similar applications where a 
low core loss is required at a medium cost. 






UNITED STATES STEEL COMPANY, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
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Magnetic Properties Equal or Better than Hot-Rolled 


@ Magnetic Metals Company, of Camden, 
N. J., produces 3 million (steel) magnetic 
core laminations a day. These laminations 
are used in motors, television sets, radios 
and other civilian electrical and electronic 
equipment as well as in U. S. Navy, Air 
Force and Signal Corps electronic equip- 
ment and aircraft and marine control instru- 
ments. This important manufacturer has 
lowered his production costs by using U-S’S 
Cold-Rolled Electrical Steel Sheets for many 
applications in place of the customary hot- 
rolled sheets. 

In the first place, the oxide surface coat- 
ing of cold-rolled sheets is less abrasive and 
adheres more tightly to the metal; so dies 
last longer and don’t have to be reground 
so often. 


Lower Inventories, Less Waste 


To reduce the amount of steel that must be 
kept in stock, Magnetic Metals Company 
buys U-S’S Cold-Rolled Sheets in continu- 
ous coils 30 and 31% inches wide. These 
wide coils are then slit to narrower widths, 
from 14 to 9 inches, to meet specific pro- 
duction schedules. This not only makes it 
possible to operate with lower inventories, 
but assures an adequate supply of the right 
width sheets as they are needed. 

Continuous coils also eliminate partial 
stampings. This greatly reduces scrap losses 
and prevents non-productive die wear. 


No Loss of Magnetic Properties 


In addition to these important manufactur- 
ing advantages, U°S'S Cold-Rolled Elec- 














U-S-S Cold-Rolled Electrical Sheets in all the above grades 
are available in continuous coils from 2- to 40-inches wide 
and in 22 to 29 gage inclusive. 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Here, ‘“‘E” laminations are being produced for use in small trans- 
formers. Magnetic Metals Company uses U-S°S Motor and 
Dynamo Grades of electrical steel sheets in thicknesses of 24, 26, 
and 29 gage. The magnetic properties of these steels are equal to 
or better than those of comparable hot-rolled electrical steels. 


trical Steel Sheets providea higher lamination 
factor because the oxide coating on the sur- 
faces of cold-reduced sheets is thinner and 
permits a greater amount of steel in a given 
height of stacked laminations. Core loss, d-c 
permeability, and directional properties are 
about the same in both cold- and hot-rolled 
sheets; therefore, cold-rolled laminations 
can be used in any rotating machine without 
changing the design and without sacrificing 
performance. 

Magnetic Metals Company is only one of 
many electrical manufacturers and suppliers 
who are taking advantage of the important 
cost savings possible with U-S:S Cold-Rolled 
Electrical Steel Sheets. The care and skill that 
go into the processing, inspecting and testing 
of these sheets assure you that they will 
meet all of your electrical and manufactur- 
ing requirements. That’s why most electrical 
engineers accept U-S’S Electrical Steel 
Sheets as the finest available anywhere. 


GET COMPLETE INFORMATION, 


—<_ << =< = = MAIL THIS COUPON -—--—--—-—-—— 


| United States Steel Company 

525 William Penn Place, Room 2804J 
Pittsburgh 30, Pennsylvania 

| Please forward my free copy of “‘U-S‘S ELEC- 

| TRICAL STEEL SHEETS, Engineering Manual 

| No. 3.” 

| Name Title 

Company 

| Address 

| City Zone States: <..05 
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INLESS|> 


Before Korea, Dravo standardized on Type 430 


for combustion chamber of Coun lo- Heater 


In recent months, much of the news 
about Stainless Steel has concerned 
manufacturers who have found avail- 
able straight-chromium grades of 
Stainless Steel such as U'S’S 17 
Type 430) to be acceptable alter- 
nates for scarce nickel-bearing 
grades. But here’s the story of a 
prominent manufacturer who made 
the change to Type 430 before the 
defense effort brought about severe 
restrictions on nickel-bearing Stain- 
less grades. 

When Dravo Corporation, Pitts- 


cucere - ie a Bo) - miatere - 
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Dance a 


burgh, Pa., redesigned its self-con- 
tained, direct-fired Counterflo 
Heater after World War II, the 
firm’s engineers found they could 
avoid troublesome refractory main- 
tenance, increase efficiency, reduce 
size and weight, speed up produc- 
tion and reduce manufacturing costs 
by building the combustion chamber 
of Stainless Steel. 

Initially, both nickel-bearing and 
straight-chromium grades of Stain- 
less Steel were used in this applica- 
tion. But in May, 1950—a month 








before Korea and several months be- 
fore severe restrictions were placed 
on nickel-bearing grades— Dravo 
engineers decided to standardize on 
Type 430. This straight-chromium 
grade was found entirely suitable for 
the application, meeting require- 
ments for high temperature opera- 
tion. Maximum temperature that 
this combustion chamber is required 
to withstand is 1300°F. 

U-'S’S 17 Stainless Steel has high 
resistance to scaling and oxidation 
at elevated temperatures. Its low 


A cutaway view of the Dravo Counterflo Heater shows the Stainless 
Steel combustion chamber and gives a good idea of the temperatures 
which Type 430 Stainless withstands in this application. Dravo Corpo- 
ration says it has encountered no problems in brake forming or welding 
this straight-chromium grade. 


EE oat A Dravo Counterfio Heater is installed in a large manufacturing plant. 
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coefficient of expansion permits bet- 
ter design of heating and high tem- 
perature equipment. 

It will pay you to investigate the 
properties of U-S’S 17 Stainless Steel 
and the other straight-chromium 
grades as well. Whether you are 
looking for an alternate for nickel- 
bearing Stainless Steel or contem- 
plating a new application of Stain- 
less, our representatives will be glad 
to advise and assist you. 


NPA says no easing 
of nickel curbs 
in sight 


In a press release dated May 27, 
the National Production Author- 
ity reported that a revision of 
prohibitions on the use of nickel 
is not even remotely possible at 
this time. 

On the contrary, NPA said, 
there is a need for more stringent 
restrictions on the use of nickel- 
bearing Stainless Steels because of 
the continuing scarcity of nickel. 

Prohibitions on the use of nickel 
in Stainless Steel are contained 
in NPA Order M-80. 

At the same time, supplies of 
straight-chromium grades of 
Stainless Steel are good, NPA 
said, and new facilities that 
about to 


are 
into operation 
may soon permit an expansion in 
non-nickel bearing Stainless Steel 
production. 


come 
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The new Dravo 40 CD Crop Drier also is equipped with a combustion chamber 
of Type 430 Stainless Steel. The unit shown here is drying shelled corn. 


Dravo also uses Type 430 
in new 40 CD Crop Drier 


Successful experience with Type 430 
Stainless Steel in the Counterflo 
Heater led Dravo engineers to spe- 
cify the same material for the com- 
bustion chamber of the firm’s new 
40 CD portable Crop Drier. 


A 


The designers calculated that this 
particular straight-chromium grade 
would insure long life for the drier — 
used on corn, hay, small grains and 
the like—with no need for mainte- 
nance in the combustion chamber. 


Welding the Type 430 Stainless Steel combustion chamber of the 40 CD Crop 
Drier at the Machinery Division of the Dravo Corporation. 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
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Non-critical Carilloy steel saves $40 a ton 
in gears of heavy-duty rotary pumps 











































@ Commercial Shearing & Stamping of availability, it became necessary to 
Company, of Youngstown, Ohio, is now consider a grade containing less critical 
using a non-critical grade of U'S’S elements. 

CARILLOY steel in the precision gears of U'S:’S Service Metallurgists were 
their heavy-duty gear-type hydraulic called in to recommend a suitable alter- 
pumps. Commercial Shearing finds that nate steel. For this specific case, their 
the gears made from the new grade advice was to use U'S’S CarRILLoy 5120, 
more than meet the rugged perform- an available straight-chrome alloy steel 
ance requirements of hydraulic service; for the gears. It worked fine. 


and, in addition, the new grade costs 
$40 a ton less than the more critical 
alloy steel previously used. 


Easier machining 


Pumps operate at and heat treating 
1,500 psi and 2,000 rpm 


Commenting on the performance of this 
steel, Mr. T. C. Kane, Chief Engineer 
at Commercial Shearing & Stamping 
Company, says, ““We are frankly sur- 





These gear pumps operate at pressures prised at the excellent results we are 

as high as 1,500 psi and speeds up to getting with this new grade. Not only 

2,000 rpm, gear wear of only 0.005 inch do the gears meet all our high perform- 

causes a substantial drop in efficiency, ance standards, but we find this steel 

indicating that a tough, wear-resistant easier to machine and heat treat, and 

steel is needed to assure good, reliable we pay a lower grade extra on it. All 

performance. The steel normally used told, the new grade saves us $40 on This te the hob . 

was rich in critical elements. Because every ton of steel we buy.”’ Reskeaas ao the tet stop © OE 
ad i . » The gears are finish machined to very close tolerances on 
ciate conan inane oe poaee ok U-S:S metallurgical precision ringers ike thane. By changing tom coma 
ptionally tough, wear resistant gears that more than meet the tions containing critical alloying elements to those which 


are readily available, heat treating can be simplified, and, 


assistance available ears costs can be reduced. 
“> at 
on any steel problem 


gged requirements of high-speed service. 










Like Commercial Shearing & Stamping 
Company, thousands of manufacturers 

have benefited from the expert techni- 

cal assistance of U-'S‘S Metallurgists. 

With wide experience in every phase of 

steel making and fabricating, they can 

help you to select the best steels for 

your products or to adapt your metal- G 

lurgical techniques to obtain maximum i 
performance from the steels you are 

now using. To obtain their help just J 
call the nearest U-S’S District Sales : 
Office or write to United States Steel, 

525 William Penn Place, Pittsburgh 30, 

Pennsylvania. - aie / 


UNITED STATES STEEL COMPANY, PITTSBURGH - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO Os 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Another example of how 
GLASS by Corning improves 
product performance 


GLASS helps 


make water fit to drink 








Ts pieces of PYREX brand 
glass 7740 safely house important 
operating parts atop Wallace & Tier- 
nan’s Air Master Chlorinator. The 
large “bell jar” covers, without hid- 
ing, a pressure-reducing valve and 
metering orifice. The smaller dome 
is an atmospheric chamber. 

Wallace & Tiernan chose PYREX 
brand glass 7740 because it insures 
permanent visibility (it’s important 
for the operator to see what's going 
on) and because it stands pressures, 
vacuums and refrigerating effects 
that crack ordinary glass. 


PYREX brand glass 7740 has many 
other qualities—Ruggedness and 
transparency are only two qualities 
that have made this glass the glass of 


Send for this 12-page illustrated 
idea book, “GLASS—its increasing 
importance in product design.” The * 


coupon is for your convenience. 






Comming means wesearch itt Cleat 


() Visit the Corning Glass Center 
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a thousand uses. It’s also corrosion 
proof. It’s hard and smooth, so it 
cleans easily. It’s non-contaminating. 
It has great resistance to sudden 
temperature changes. And 7?’s avail- 
able now—without limit. 


Corning has many kinds of glasses 
—PYREX brand glass 7740 is only 
one of hundreds of glasses Corning 
has developed in answer to specific 
industrial and consumer product de- 
sign needs. Among them may be just 
the one to improve your product’s 
performance, increase its sales ap- 
peal, or cut your production costs. 













You find Wallace & Tier- 
nan's Air Master Chlorina- 
tors, with their PYREX “bell 
jars" and domes, in munic- 
ipal water works, sewage 
and industrial waste dis- 
posal plants, oil refineries, 
power generating stations 
and other plants using large 
volumes of water. 


Be sure your engineers are up to date on the facts about glass as a 
modern engineering material. It will involve no obligation to call in 
a Corning man experienced in glass design and application. Write, 
wire or phone Specialty Products Department, Corning Glass Works. 


Corning Glass Works 
Dept. EM-9, Corning, N.Y. 


Please send me your 12-page illustrated booklet, 
“Glass, its increasing importance in product design.” 


NAME_ 
COMPANY. 
ADDRESS 
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e Square D's latest contribution to design leadership — completely inte- 
grated “job shop” operations for design and manufacture of custom-built 
motor control. These new facilities operate independently of Square D’s 
general manufacturing plants. They utilize the full-time, specialized skills 
of engineers and craftsmen. They add vital support to Square D Field 


Engineers in meeting special control needs. 
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.. SIMPLE OR COMPLEX—LARGE OR SMALL 









<@ Square D builds special 
controllers ranging from 
those requiring only a few 
simple components (at /eft) 
to those employing hun- 
dreds of inter-connected 
devices (below) for con- 
trolling complex machine 
tools and processes. 
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A A large AC-DC controller for 
machinery requiring both adjustable 
and constant speed motors. 





a 


Custom-built controllers 
» can be constructed in 
fe) accordance with NMTBA, 
#4 JIC, and individual cus- 
| tomer specifications. 
| The one at left meets JIC 
( 

F 


3 










(fe 


/ Factory-Assembled 
| and Tested 
| by 


This label reflects quality 
and performance standards 
which are achieved by 

a complete integration 

of engineering, assembling 
and testing—all under 
factory control. 
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SQUARE D COMPANY 





























ERATION 





as 
RS 


~ - 


beh Ey Tr fe 
bo f 













Address 






ff 
















The Electric Candy Floss Machine Co. 


"A pink cotton candy machine 


rheostat must provide 
exact temperature control” 


says John G. Pettyjohn, John G. Pettyjohn Company, Knoxville, Tennessee, 
representative for Ward Leonard Electric Company. 


Spinning sugar into fine, fluffy floss for pink cotton 
candy requires precise heat control. Unless a high degree 
of heat is closely controlled, candy becomes too thick or 
too thin. Since these machines are used at circuses, travel- 
ing carnivals, resorts, and similar places, machines must 
be ruggedly built. They must also be able to compensate 
for variance in voltage and surrounding temperature, de- 
pending upon the location. 

The Electric Candy Floss Machine Company, Nash- 
ville, Tenn., uses Ward Leonard viTROHM plate rheostats 
in the heater circuits on the spinner heads of their new 







super deluxe candy floss machines for two reasons: 
(1) vITROHM rheostats are the only rheostats they have 
found that would stand up and give good service, 
(2) they are able to get a much better grade of candy. 
Ward Leonard rheostats are available in several mul- 
tiples of resistance values to meet various operating con- 
ditions. Special purpose rheostats requiring non-standard 
values and tapers can also be supplied. 
Our engineering department is always ready to work 
with you to design the most economical rheostat for your 
particular application. Write for Rheostat Bulletin 60A. 


WARD LEONARD 


WARD LEONARD 


ELECTRIC COMPANY 


MOUNT VERNON, NEW YORK 
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ELECTRICAL MANUFACTURING 

















ERICK SCHNEIDER, a company employee for 
over 23 years, operates a hydraulic press 
for securing the bushing assembly to the 
rheostat base plate. 


VITROHM 
rheostat construction 
assures smooth, precise 


control and long life 


Five features of VITROHM rheostat 
construction important to efficient 


Operation are: 


(1) Pressed steel plate forms a rigid, 
durable, but lightweight base. 

(2) Resistance element of special al- 
loy wire, of low temperature coefficient 
of resistance assures permanent resist- 
ance values. 

(3) Stationary contacts are solidly 
anchored to the resistance element by 
a patented Ward Leonard process as- 
suring a perfect junction. 

(4) Movable contact is made cf 
solid metal graphite having self-lubri- 
cating properties for smooth operation. 

(5) VITROHM insulation applied over 
the resistance wire holds the wire and 
contacts in place and protects them 


against corrosion, mechanical damage. 


Consult Ward Leonard on the adapt- 
ability of standard or modified electric 
controls to meet your particular needs. 






oe 


MOTOR-DRIVEN RHEOSTAT undergoes a thor- 
ough electrical test prior to final inspection. 
Ian Scott, a company employee for 17 
years, is the electrical tester. 





HEAT-RESISTANT FINISH is automatically ap- 
plied and infrared baked. Arthur Vasold 
removes finished plates and loads sand- 
blasted plates on continuous conveyor. 


REVOLVING BALL MILLS grind the frit to the 
exact fineness needed to produce the per- 
fect vitreous enamel used in the manufac- 
ture of the VITROHM rheostat. 


DISTRICT OFFICES 
AND REPRESENTATIVES 


Atlanta 5, Georgia 
Baltimore 18, Md. 
Charlotte 1, N. C. 
Chicago 4, Illinois 
Cincinnati 2, Ohio 
Cleveland 14, Ohio 
Corpus Christi, Texas 
Denver 2, Colorado 
Detroit 21, Michigan 
Hartford 6, Conn. 

; Heuston 1, Texas 
Kansas City 2, Mo. 
Knoxville, Tennessee 
Los Angeles 13, Calif. 
Memphis 3, Tenn. 
Minneapolis 5, Minn. 
Newark 2, N. J. 

New Orleans 13. La. 
Philadelphia 17, Pa. 
Pittsburgh 16, Pa. 
Roanoke, Virginia 
Rochester 7, N. Y. 

$t. Lovis 10, Mo. 

Salt Lake City 1, Utah 
San Antonio, Texas 
San Francisco 3, Calif. 
Seattle 4, Wash. 
Tucson, Arizona 


Washington 5, D. C. 


C. B. Rogers and Associates 
Durling Electric Co. 

James L. Highsmith & Co. 
Ward Leonard Electric Co. 
Sheldon Storer and Assoc. 
The Ambos-Jones Co. 
Brance-Krachy Co., Inc. 
Mark G. Mueller 

Jesse W. Eakins Co. 

Ward Leonard Electric Co. 
Brance-Krachy Co., Inc. 
Maury E. Bettis Co. 

John G. Pettyjohn 

Ward Leonard Electric Co. 
E. E. Torkell 

Marvin H. Kirkeby 

Ward Leonard Electric Co. 
Electron Engineering Co. 
Ward Leonard Electric Co. 
W. A. Bittner 

Lynn H. Morris 

Ward Leonard Electric Co. 
Ward Leonard Electric Co. 
Leonard M. Slusser 
Brance-Krachy Co., Inc. 

L. F. Church Co. 
Northwestern Agencies, Inc. 
Central Station Equipment Co. 


Federal Engineering Co., Inc. 


CANADA 


Edmonton, Alta. 
Halifax, N. S$. 
Montreal 25, P. Q. 
Toronto 1, Ont. 
Vancouver, B. C. 


Winnipeg, Man. 


D. M. Fraser, Ltd. 
D. M. Fraser, Ltd. 
D. M. Fraser, Ltd. 
D. M. Fraser, Ltd. 
D. M. Fraser, Ltd. 
D. M. Fraser, Ltd. 


EXPORT 





New York 4,N.¥. | Ad. Auriema, Inc. 


Ward Leonard’s com 
plete engineering text- 
book, “Handbook of 
Power Resistors,’’ $3. 
sl aes) oS 
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You save with the new SPIN-LOCK Screw, because you 
speed assembly and cut costs...thanks to its unique 
one-piece construction featuring ratchet-like teeth under 
the head that lock into the surface when assembled. 

Your workers do more fastening per hour. ..no washer 
to add, driving in hard-to-reach spots is quicker, easier. 
SPIN-LOCK holds tighter than conventional fasteners 
under vibration. You cut purchasing and inventory costs 
...just one requisition to fill, one part to stock. You cut 
costly accidents...there are no projections to catch 
fingers or clothes. 

Hex, pan, truss, flat heads. Write to us or any of the 
companies below for complete data on types and speci- 
fications. 

Teeth of SPIN-LOCK 
Screw touch bearing 


surface before final 
tightening. 


Final tightening 
embeds teeth in 
surface, assuring 
positive locking. 


incl 


U.S. Pat. No. 2,253,241 
The S Tighter, Stronger, Surer Fastener! 


UNITED STATES 

Buffalo Bolt Co. 

Div. of Buffalo-Eclipse Corp. 
North Tonawanda, N. Y. 
Camcar Screw & Mfg. Corp. 
Rockford, Ill. 

National Lock Company 
Rockford, III. 


Central Screw Co. 
Chicago 9, III. 
Keene, N. H. 


Continental Screw Company 
New Bedford, Mass. 


Great Lakes Screw Corp. 
Chicago 27, Ill. 
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RUSSELL, BURDSALL & WARD BOLT AND NUT CO., Licensor 
Port Chester, N. Y. — Rock Falls, Ill. — Los Angeles 33, Calif. 


The Lamson & Sessions Co. 
Cleveland 2, Ohio 
Birmingham 1, Ala. 
Chicago 4, Ill. 


CANADA 
P. L. Robertson Mfg. Co., Ltd. 
Milton, Ontario, CANADA 


The Steel Company of Canada, Ltd. 
Hamilton, Ontario, CANADA 


The Stowell Screw Co., Ltd. 
Longueuil, Quebec, CANADA 


Scovill Manufacturing Co. 
Waterville Division 
Waterville 48, Conn. 


ELECTRICAL MANUFACTURING 








Design Engineers like 


a. 


VULCANIZED 











\. 


because... 


. it’s a time-proven basic material that is strong, tough, 
long-lasting . . . dependable. 


























.it offers a unique combination of electrical, physical 
and mechanical properties that make it ideal for 
unlimited applications. 


..it’s light in weight (about one-half the weight of 
aluminum) ... low in cost. 


. it’s easily worked . .. sheared, sawed, punched, shaved, 
broached, drilled, turned, formed, or fabricated by any 
other standard method. 


. it’s available in a wide range of sheets, rods, strips, 
rolls and other forms... in many colors, weights, grades 
and sizes. 


Why not explore the possibilities of using this basic 
material in your product now ? Write for complete engineer- 
ing data. Ask, too, about Taylor Insulation, Taylor Phenol, 
Silicone and Melamine Laminates, and our modern fab- 
ricating facilities. 


- more and more design engineers are speci- 

All over fying Taylor Vulcanized Fibre as a basic pro- 
the world... duction material—because Taylor Vulcanized 
Fibre is tough, wear-resistant, and offers an 
unusual combination of insulating properties. 
How can this versatile material make yomr ; 
product better ? f 


Send today for descriptive liter- 
ature which shows how you can 
make your product better with 
Taylor Laminated Plastics. Write 
Dept. EM9. 







SINCE 1891 TAYLOR FIBRE €CO. 


\\ NORRISTOWN, PA. * LA VERNE, CALIF. 
ay () Offices in Principal Cities 


our a manage reat, tae 


PLASTICS PHENOL, SILICONE & MELAMINE LAMINATES « FABRICATED PARTS 


. . . . . . . . 7 . - . 


VULCANIZED FIBRE © TAYLOR INSULATION 
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SPACE-SAVING COMPACT MOTORS 


FIRST with smaller, lighter motors for compact design 
and lower shipping costs for your product! Diameter 
of stator shell is 6 3/16 inches for all ratings through 
3/4 H.P. at 1725 R.P.M. Available in NEMA and spe- 
cial mountings. 


SUBMERSIBLE DEEPWELL MOTORS 


FIRST with product-engineered motors designed for 
immersion in deepwell casings. An example of Frank- 
lin leadership in motor development. A typical reason 
why manufacturers, whose reputations depend on 
motor quality, rely on Franklin. 


THE SUBMATIC SUMP PUMP MOTOR 


FIRST with the motor that created a new concept of 
cellar drainer performance. Operates in or under 
water with sealed-in float-switch controls. Product- 
engineered for one-minute unit assembly. A Franklin 
development which revitalizes product sales in a 
competitive market. 


FOR YOUR PRODUCTS 


Franklin Electric Co., Inc. 


MANUFACTURERS OF DEPENDABLE ELECTRIC MOTORS 
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QUALITY FIRST..THEN PRICE.. 


Franklin's awareness of the manufacturer's responsibility 
to end-users of his product results in infinite attention to details 
of engineering. production and inspection, unexcelled in the 
motor industry. 


Specially engineered motors by Franklin gnable customers 
to enjoy cost advantages which permit them tg market depend- 
able products competitively. Manufacturers wHo get all the facts 
specify Franklin motors. 
















The Franklin Catalog, available on 
request, lists features you will appre- 
ciate and illustrates Franklin motors 
now used by many leading manu- 
facturers. Write for your copy today. 





If your first consideration is QUALITY 
and your second COST, Franklin 
; fractional horsepower motors may 
be the basis for better products at c i ) 
competitive prices for MORE SALES. op ESS 9g) I At lll ele 
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FACTORIES AND OFFICES AT BLUFFTON, INDIANA 


CHICAGO e KANSAS CITY e LOS ANGELES e NEW YORK e=— PHILADELPHIA 
RACINE ea ST. LOUIS ® WASHINGTON, D. C. a YORK, PENNSYLVANIA 


* 















SALES AND SERVICE 








VARSLOT 


COMBINATION 
SLOT INSULATION 


for armatures and stators 


Varslot is made from 100 percent rag paper 
combined with “‘Vartex" yellow bias 
varnished cambric. This product is characterized 
by its unusual flexibility, toughness, 


and high dielectric strength. 


© Complete test data 


available on request 


© Agent in all principle cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT *© WOODBRIDGE, N. J. 


Varnished Cambric Cloth ’ Silicone Varnished Fiberglas 
Varnished Cambric Tapes Silicone Rubber Fiberglas 

Varnished Duck Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot’’ Combination Slot Insulation 
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HOT SPRAYING APPLIES MORE SOLID PAINT QUICKER FOR A HIGHER QUALITY JOB. 


DEPENDABLE CALROD* UNIT CHOSEN 
BY BEDE FOR NEW PAINT HEATER 









Radical Savings in Time, Money, Materials Made 


Possible for Bede’s Many Automotive Customers 


Flectric heat from Calrod heaters now 
reduces by 50 per cent the thinner 
used in automotive touch-up paint- 
Bede 


ng, according to Products, 


Cleveland. ~ 


BEDE’S CUSTOMERS report savings 
such as: ““. . . 25 to 40 per cent less 
material used, and up to 50 per cent 
less labor cost,”’ experienced by a 
lage Cleveland car dealer using hot 
spraying for retouch work. 

The new model R automotive re- 
inisher paint heater was developed 
bv Mr. Bede after 18 years of experi- 
Mentation and the 
industrial heaters. The Model R uses 
adependable long-life 650-watt Calrod 


manufacture of 


tubular heater cast permanently into 
an aluminum plate to provide for an 
explosion-proof paint heater. 


YOU, TOO, may have an idea for a 
new machine or equipment where 
heat is needed. Use high-quality Cal- 
rod heaters and take advantage of the 
G-E Heating 


Specialists have gained helping ma- 


years of experience 
chinery and equipment builders in- 
stall electric heat into their products 
for resale. 


FOR MORE INFORMATION, call the 
nearby G-E Sales Office, or write to 
Section 720-84, General Electric Com- 
pany, Schenectady, N. Y. 


*Registered trademark 
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DEPENDABLE HEAT froma Calrod heater makes 









possible this fast-moving, profitable item for 
Bede Products, Cleveland manufacturer of paint- 
heating equipment for the automotive industry. 
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A G-E HEATING SPECIALIST will help you de- 
sign dependable, long-life Calrod heaters into 
your equipment or machinery for the big resale 
market. Get his services early in your planning! 











EASILY FORMED Calrod heaters will give you 
clean, efficient, economical heat exactly where 
you want it, when you want it, and in the exact 
amount necessary for vour every application. 





GAIR NEIGHBORHOOD| 


Enable you to capitalize on 









SHIPPING 
CONTAINER 


—— 
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PLANTS 


GAIR GOOD NEIGHBORHOOD SERVICE 

















ROBERT GAIR proudly maintains a GOOD NEIGH- 
BORHOOD SERVICE in every GAIR NEIGHBOR- 
HOOD PLANT. This friendly and highly valued 
SERVICE embraces every desired element of 
Shipping Container Service. 


Without obligation Robert Gair offers a helping 
hand in solving shipping container problems. 
At your service is an organization replete with 
top-flight technicians in research...creation of 
new ideas for better containers...and new prac- 
tical methods of sealing containers, by hand 





or by machine. 


For many years Robert Gair has extended close 
cooperation and collaboration with many manu- 
facturers whose famous products are shipped ! 
to market with the protection of Gair Shipping A, 
Containers. Hl 

Write for your Free Copy of 


1, Sealing of Corrugated and Solid Fibre Containers, or 
2. Container Handbook, 


ay 





<A ROBERT GAIR COMPANY, INC. 


omusarpco. 3135 EAST 44th STREET, NEW YORK « TORONTO 









PAPERBOARD « FOLDING CARTONS ¢ SHIPPING CONTAINERS 
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RAFTING Costs go down when you use Koda- 
D graph Reproduction Materials to protect 
valuable drawings from wear and tear... to re- 
claim old, soiled, faded originals ...to revise or 
combine drawings... to copy prints. 

And the legibility of your direct-process prints 
or blueprints goes up when you use Kodagraph 
reproductions of your drawings in print-making. 
For Kodagraph Materials are silver sensitized. 
photographic . . . have the ability to intensify weak 
detail ...step up contrast... drop out stains, 
creases. And they pass on this improved quality 
to the final prints. 


If you have a blueprint or direct- 
process machine or vacuum frame 


You can produce positive photographic interme- 
diates directly from your engineering drawings by 


Cut drafting costs... 
Get better prints... 


with Kodagraph Reproduction Materials .., 
created for use in your present equipment 


reproducing them on any one of four types of 
Kodagraph Autopositive Materials. To do the job 
—simply expose in your present equipment . . . and 
process in standard photographic solutions. No 
negative step. No darkroom handling —a fast, con- 
venient room-light operation all the way. 


1. Kodagraph Autopositive Paper Extra Thin —the 
all-purpose intermediate material for everyday 
use—gives you intermediates on a durable, white 
paper base. Intermediates which will turn out 
crisp, clean blueprints and direct-process prints 
time after time... which will retain their line 
density and sharpness ...and which will remain 
\photo-lasting in the files. 


2. Kodagraph Autopositive Paper Translucent... 
has an exceptionally durable and translucent paper 
base ...and a print-back speed which is 30% 


faster than regular Autopositive—an important = 


advantage in large-volume print production. 


translucent Kodak safety film base—is especially 

valuable in reclaiming * ‘hopelessly poor” tracings 

. and in reproducing extremely fine line detail. 

It j is also widely used to reproduce catalog pages, 
etc., including half-tone illustrations. 


4, Kodagraph Autopositive Cloth — is recom- 
mended for producing the most durable prints 
(nearly exact in scale) from drawings in good 
condition. Its base is white fabric—tough, crease- 
resistant, highly translucent. 


Kodagraph Repro-Negative Paper, which is 
processed in the same manner as the Autopositive 
Materials and with the same speed and con- 
venience, enables you to produce positive inter- 
mediates directly from blueprints, Van Dykes, and 
other negative “originals.” 


3. Kodagraph Autopositive Film— with its highly 
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if you have any type of contact photocopying ma- 
chine, you can get negative and positive reproductions of 
improved quality at lower cost with Kodagraph Contact 
Paper. Its high-contrast photographic emulsion produces 
photocopies which are easier to read .. . with dense pho- 
tographic blacks, clean whites. And its extremely wide 
latitude and amazing uniformity end the need for split- 
second timing and trial-and-error testing. 

Kodagraph Contact Cloth, with an extremely durable, 
translucent base and with similar emulsion character- 
istics, is widely used to produce long-lasting second 
originals from paper negatives. (Unwanted design detail 
on these negatives can be blocked out before printing. ) 


Increase protection ... save 98% in filing space with 
Kodagraph Micro-File equipment. The advantages of 
modern microfilming are yours at surprisingly low cost 
with Kodagraph Micro-File equipment. 














If you have an enlarger, projection printer, or process 
camera, Kodagraph Projection Papers will give you sharp, 
clean reproductions at any scale—dense photographic 
blacks, sparkling whites on a durable, Kodak-made paper 
base. Just the papers you need for reproducing your micro- 
film and other reduced-scale negatives! 

Kodagraph Projection Paper can be printed at high 
speeds and processed under comparatively bright work- 
room light. Kodagraph Fast Projection Paper can be 
printed at highest speeds but must be processed under 
low illumination. Kodagraph Projection Cloth is the ideal 
material for producing extremely durable and fast-printing 
positive intermediates from reduced-scale negatives. 








Whether your engineering department be large or 
small, you will find a precision-built, economical micro- 
filming unit just right for your requirements. One that 
will record your valuable drawings with photographic 
accuracy and completeness on Kodagraph Micro-File 
Film—instantaneously . . . for a few cents apiece. 

Kodagraph Film Readers give you fast, convenient 
reference... with 100% legibility. And the Kodagraph 
Enlarger allows you to produce facsimile prints in the 
desired size quickly and economically from your micro- 
film negatives. A complete line—developed and manu- 
factured by Kodak for the utmost precision, convenience, 


and economy in your microfilming. 





Kodagraph Reproduction Materials and Equipment 


For short cuts, savings, protection ... in drafting and engineering 


Write today for a free copy of 
“Modern Drawing and Docu- 
ment Reproduction.” It gives 
complete details on the revolu- 
tionary line of Kodagraph Repro- 





; : ; a 
duction Materials, which you, or 
your local blueprinter, can process Company 
conveniently, economically. Street 


| 
| 
| 
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; | 
Also many important facts on | 
Kodagraph Micro-File equipment. | 

| 

| 
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EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, N. Y. 


City SR ccs 


Gentlemen: Please send me a copy of your illustrated booklet 
giving the facts on Kodagraph Reproduction Products. 


Position—_____ 
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Bradley 











the engineering for you 


On rectifier specifications 





We have selfish reasons for making 
this offer. Experience has shown that we save 
time in our own engineering, give the customers 
a better rectifier and more often than not deliver 
the production item at a lower cost than ex- 
pected. We know that customers so served come 
back again and again. 


Why not make sure that your rectifier speci- 
fications are the stiffest you can set for the in- 
tended application and for the price per unit 
you wish to pay. You can be sure by letting 


Bradley handle your rectifier requirements — the 
tough ones especially — from the very start. Sim- 
ply tell us what your application needs are and 


we will draw up the specifications. 


You will not only save valuable engineering 
time, but you will get the right rectifier more 
promptly and in all probability at less cost. In 
addition, our exclusive vacuum manufacturing 
process assures production rectifiers that are 


true to rating, built precisely to specifications. 










SELENIUM AND COPPER 
OXIDE RECTIFIERS 


BRADLEY RECTIFIERS for PERFORMANCE AS RATED 


BRADLEY LABORATORIES, INC. 


168 COLUMBUS AVENUE e NEW HAVEN 11, CONNECTICUT 





SELF-GENERATING 
PHOTOELECTRIC CELLS 
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you can depend 
on the... 


SOURCES 


for Mechanical 


Divisions of Associated Spring Corporation 
sy Ten 


and Canadian Affiliate — 
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RAYMOND 
MANUFACTURING CO. 


Corry, Pennsylvania 



















BRISTOL 


CONNECTICUT 


CHICAGO 


MOHAWK 


PLYMOUTH 


MICHIGAN 


Ann Arbor 


MICHIGAN 


3-4258 


PENNSYLVANIA 


BROADWAY 


2-1912 
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> 40300 PLYMOUTH RD. ANN ARBOR 
CAICAGO \4, PENNSYLVANIA PLY MOUTH. MICH. MACHRI\GAN 
MCL F..MANROSS eno DUNBAR 















1 AND SONS CO. 
Spr it Es BRISTOL DIVISION BROTHERS 


\7\2 EAST FIRST St AW 
CONNECTICUT DAYTON, OHIO conr S cl ‘ 


WILWAU KEE 
DIVISION 


34\ E. ERIE ST. 
MILWAUKEE, Wis. 


Horsepower 


with Staying 


General-purpose motors. A widely varied choice 
of Capacitor-Start, Split-Phase and Poly-Phase Motors. 


Special-purpose motors. For pumps, oil burners, 
fans and blowers. Motors that in all probability 
will meet your specifications ‘‘as is.”’ 


Ask your distributor, or write us direct. 


HOOVER, 
electric motors 


since 1934 
SEPTEMBER 1952 


There are a lot of different motors with the same rated horsepower. 


Much the same looks, too. And about the same price. 


But put them to work where the going is tough—"‘torture the 
truth out of them’’—and surprising points of difference show up. 

Hoover welcomes such a comparative test. Many manufactur- 
ers have picked Hoover Motors to power their products because of 
facts discovered in just this way. 

When you put a Hoover Motor through its paces, you find 
horsepower with endurance. And when you take one apart and 
look at its ‘‘muscles,”’ you easily see why. 

In each mile of precision wiring, in every working part, Hoover 
Motors are built with what it takes for cooler running, quieter 


operation, more reliable power, longer life on the job. 


And Service? When it’s needed, where it’s needed, Hoover's 
service facilities are world-wide—always ready to protect your 
customers and to guard your good name. 


THE HOOVER COMPANY 
Kingston-Conley Division 
91 Brook Avenue North Plainfield, New Jersey 

















CUT CORES 
SQUARE 
RECTANGUL 
TOROIDA 
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RANGE OF MATERIALS 

Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
. . » 4-79 MO-PERMALLOY... 
SUPERMALLOY ... MUMETAL 
...4750 ELECTRICAL METAL... 
or SILECTRON (grain-oriented 
silicon steel). 


RANGE OF SIZES 


Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a grain to several hundred 
pounds in weight. Toroidal cores 
are available in fifteen standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
all cut cores, square or rectangular 
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cores—are manufactured to meet 
your individual requirements. 


RANGE OF TYPES 


In each of the magnetic materials 
named, Arnold Tape-Wound Cores 
are produced in the following 
standard tape thicknesses: .012”, 
008”, .004”, .002”, .001”, .0005”, 
or .00025”, as required. 


Anything You May Need in 
PE-WOUND CORES 












lpplini 


MAGNETIC AMPLIFIERS 
PULSE TRANSFORMERS 
CURRENT TRANSFORMERS 
WIDE-BAND TRANSFORMERS 
NON-LINEAR RETARD COILS 
PEAKING STRIPS... REACTORS. 





waD 3963 





ELECTRICAL MANUFACTURING 





WIRING MEANS DEPENDABLE PERFORMANc¢r 




















This Ingersoll Duplex Horizontal Spindle Traveling Housing Milling 
Machine for rough and finish milling in one setting. It will produce 
either a 16 or 12 cylinder diesel crank case in 1.3 hours. 


Rome Synthinol’ 


MACHINE TOOL axa CONTROL WIRE 


Here’s one worry you can forget about—breakdowns in your 


MACHINE TOOL wir 





machine tools caused by wiring that won't stand today’s produc- 
tion pace. Leading manufacturers have found Rome Synthinol 
Machine Tool and Control Wire the perfect answer... here’s why. 

Rome Synthinol is a specially developed polyvinyl chloride 
thermoplastic insulation that has proved its ability to withstand 
the abuse of high speed automatic operation in long, tough 
service. It is highly resistant to abrasion, flame, moisture, acids, 


Underwriters’ Laboratories approved as oils, and cutting solutions. It is available, solid or stranded, in a 

Type TW, with end use approval for wide range of permanently clear colors. Its uniformly small 

80°C. operation in air; 60°C. operation diameters save valuable space. 

exposed to oil and in wet locations. Consistently high in quality, Rome Synthinol will give your | 
Conforms to National Machine Tool machine tools a reputation for dependable performance. Write 

Builders’ Association Standards. today for the complete story. *T.M. Reg. | 


ROME CABLE QE CARN 

IT COSTS LESS y Oo Zs 
TO BUY THE BEST EK fre PTLD & 

ROME - NEW YORK 
aud 


TORRANCE + CALIFORNIA 
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It’s smaller... 





better looking .. . more versatile! 


All-new G-E fhp motor opens up 
new ways to improve your product 


Now—-with this radically new line of General Electric 
Form G fractional-horsepower motors—you can free 
yourself of former limitations, design new and more 
saleable features into your products. More easily and 
at less cost, too! 

Smaller size and lighter weight let you put power 
into minimum space, cut storage and transportation 
costs, make installation and handling easier. Func- 


GENERAL @@) ELECTRIC 


tional design aids your product’s appearance. And all 
angle operation often permits use of this general- 
purpose motor in place of more costly specials. 

The new G-E Form G embodies an entirely new 
concept of motor design and brand-new features that 
make it quieter, tougher, easier to use, and longer- 
lasting. Check Bulletin GEA-5567. General Electric 
Co., Schenectady 5, N. Y. 
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; PRODUCT 
/ HIGHLIGHTS 





BUILD IN A STANDARD G-E MOTOR 
TO FIGHT DIRT AND CORROSION 


Both types of G-E Tri-Clad* 
totally-enclosed motors—the 
fan-cooled (shown) and the 
non-ventilated—are standard, 
“off-the-shelf”? motors. That 
means these integral-hp motors 
are easier to order, cost less, 
can be shipped faster. They 
have all the protective features 
needed for machines that oper- 
ate in atmosphere§ containing 
dirt, oil, or metallic dust. See 
Bulletin GEA-4400. 


*Ree. Trade-mark of General Electric Company 





VIBRATION-MEASURING EQUIPMENT 
HELPS YOUR QUALITY CONTROL 





Keep vibration within 
allowable limits as a 
quality-control aid with 
one of these G-E vibra- 
tion-measuring _instru- 
ments. Shown are (top 
right) general-use dial- 
type indicator; (left) 
more accurate  light- 
beam-type unit; and re- 
cording vibrometer. For 
full data on these valu- 
able development and in- 
spection tools, check Bul- 
letin GEC-853. 


NEW G-E BOOKLET SIMPLIFIES YOUR 
SELECTION OF CONTROL COMPONENTS 


Here’s a valuable new addi- 
tion to your reference file that 
quickly summarizes the high- 
lights on a wide variety of G-E 
motor starters, control acces- 
sories, and electronic devices. 
For each of the many com- 
ponents covered, the booklet 
gives ratings, features, typical 
applications; also lists avail- 
able bulletins containing more 
detailed information. See new 
Bulletin GEA-5781. 
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New push-button units high 
in color-coding flexibility 


Machinery manufacturers can change push-button 
coding colors quickly and easily when they stock the 
new G-E oiltight push-button line. Simply switch the 
detachable color ring—and that’s all—when you want 
to change color. Replacing entire units to vary color 
identification is unnecessary. For maximum flexibility, 
these rings are available in five colors: black, red, 
green, yellow, and white. Unit costs are lowered—so is 
the size of your inventories. 

These new units also feature one basic type of con- 
tact block, and a variety of interchangeable operators. 
This ‘‘building-block”’ flexibility makes it possible to 
assemble the right unit for any design !need. And be- 
cause all of these components are standard, you’ll 
get faster shipment. See Bulletin GEA-5779. 








General Electric Company, Section E668-95 
Schenectady 5, New York 


Please send me the following bulletins 


\/ for reference purposes 
X in connection with immediate projects 


[)GEA-4400_ Tri-Clad Motors 
[LJ GEA-5567 Form G Fhp Motors 


[1 GEA-5779 Push-button Units 
L)GEA-5781 Control 
[) GEC-853 Vibration-measuring Equipment 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 
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Shown Approximately Twice Size 


Everything you need in standard terminal lugs 
.-. Or made to your own specifications! 


C.T.C. has exactly the types and 
sizes of terminal lugs you want... or 
will quickly make them to your specifi- 
cations in any production quantity. 
Very likely you'll find what you’re 
looking for in the broad C.T.C. line of 
standard terminals. There are 28 dif- 
ferent types, each available in varied 
shank lengths. 


C.T.C. standard terminals are of 
silver plated brass, coated with water 
dip lacquer to keep them chemically 
clean for soldering. 


In addition, combination screw and 
solder terminals are available in 3 
sizes, and a complete line of phenolic or 
ceramic terminals can be furnished. 


All materials, processes and finishes 
meet applicable government specifica- 
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tions. Finishes include hot tinned, 
electro-tin, cadmium plate or gold 
plate on special order. In the event 
standard terminals don’t meet your 
needs, C.T.C. offers a special consulting 
service to solve your solder terminal 
problems without extra cost or obliga- 
tion. 


CAMBRIDGE 
Cc 


TH 
ORPORA 


ER 
TION 


For all specifications and prices, 
write to Cambridge Thermionic Cor- 
poration, 453 Concord Avenue, Cam- 
bridge 38, Mass. West Coast Manu- 
facturers contact: E. V. Roberts, 5068 
West Washington Blvd., Los Angeles 
16 and 988 Market Street, San Fran- 
cisco, California. 


MIONIC 


\ 
WY 


custom or standard... the guaranteed components 
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‘Dag’ Colloidal Graphite... 
Built-in Lubrication! 


You, a designer or builder of small mechanical devices or electrical appli- 
ances, need a lubricant that possesses great durability ... resistance to 
corrosive atmospheres .. . the ability to provide protection at both high 
temperatures and low temperatures... the properties of adhering to and 
becoming a part of the friction surfaces .. . in short, “"dag’’ colloidal 
graphite, which serves as the ideal lubricant: 

1. Where no provision has been made for lubrication in mechanisms such as 
electric toasters, small motors, radio parts, electric toys, etc. 

2. Where the mechanism must function without failure: in fire alarms, telephone 
exchanges, vending machines, etc. 

3. Where lubrication, though provided for, is usually neglected: in vacuum clean- 
ers, washing machines, food mixers, parking meters, etc. 

There are many additional cases in which dry films of graphite play an 
important part in the continuous lubrication of devices that cannot be 
effectively lubricated with conventional petroleum oils or greases. Write 
today for more information. Ask for Bulletin No. 435-23J. 


a Acheson Colloids Company, Port Huron, Mich. 


DISPERSIONS @}} also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND Units of Acheson Industries, Inc. 
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In a mechanical sense, the slide rule 
merely adds and: subtracts quantities. 
How these simple operations can be 

rformed mechanically may be seen 
rom the illustration above, which shows 
the addition of 2 and 3 by means of a 
pair of dividers applied to an ordinary 
6-inch rule. Even many electronic cal- 
culators work basically on this principle. 


With a different system of calibrations 
on the scale, if appropriate meanings are 
assigned to them, more difficult prob- 
lems may be solved in the same way. 
An example of this is seen above where 
a pair * | dividers is shown adding 2 
and 3 on a logarithmic scale and ob- 
taining the answer 6. Advantage is 
taken of the fact that the multiplica- 
tion of numbers may be accom ‘lished 
by the addition of their logarithms. 


A handier method, which begins to 
approach the usefulness of a slide rule, 
is to place two similar logarithmic scales 
together. Seen above is the simple set- 
ting in which 2 is shown being multi- 
plied by 3. Observing the illustration it 
can be seen that the same setting also 
multiplies 2 by 2 and 4. Without chang- 
ing the setting, the device shows the 
corresponding operations in division. 
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Log P (== Log 32.7) 


Problems in plane trigonometry require 
only appropriate logarithmic scales, 
calibrated to read in degrees so that 


operations can be performed on the 
functions of angles. Two scales of this 
kind are generally used: one for the 
sines of angles and the other for tan- 
gents. Above is seen a setting for finding 





Log (LnP}[ = Log {in 1.268)] 


Problems of greater complexity, involv- 
ing higher powers and roots of numbers, 
including fractional and negative powers 
and roots, can also be made as easy as 
2 + 3 by means of appropriate loga- 
rithmic scales. Known as log log scales, 
they are calibrated to read in loga- 
rithms of logarithms. Above is seen a 








P = 


_ 16 Sin 68° 


ee setting for finding P = 1.15 '*7, 
Sin 27° 


The slide rule has been called the symbol of the engineer. The 
symbol that distinguishes the slide rule itself for leadership in 
design and workmanship is the K&E trade mark or the name 
KEUFFEL & ESSER CO. 

Pioneers in the manufacture of slide rules in America, K&E 
have always been in the forefront with new ideas and improve- 
ments. The most recent example is the slide rule of today, the 
K&E Log Log Duplex Decitrig*, designed on the fundamental 
and simple principle of referring all its scales to the basic C-D 
scales. This enables problems involving arithmetic, trigonometric 
and exponential functions to be readily solved without reading 
any but the final answer. 

Ask your K&E Distributor or Branch for full information 
about K&E Slide Rules. 
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If you'd like l-o-n-g mileage without 
re-sharpening, get a PARAGON* RED 
TIP ruling pen. They are tipped with tung- 
sten carbide alloy butt-welded to stainless 
steel blades. Ideal for use on aluminum, 
glass cloth and other abrasive surfaces 
as well as on regular paper or cloth. 
Identify it by the red tip at the end of 
the handle. 





A good way to make life easier is to give 
your drawing board a glass-smooth, non- 
glare working surface with a covering of 
LAMINENE?T. This drawing board backing 
material is washable, hard enough to 
minimize pencil scoring, but yielding 
enough for pencil lines to take well. 
Comes either white or green, in rolls. 


*Trade Mark ® 
tTrade Mark 
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Keep Ball Bearings 
Properly Lubricated 


In permanently sealed 
or cartridge type bear- 
ings, Dow Corning 44 
Silicone grease makes 
permanent lubrication 
a practical reality. In 
many applications it 
outlasts the best organic 
lubricants 10 to 1 in 
either open or shielded 


bearings. 


mail this couron Bday 


tainted aca 


Dow Corning mes Dept. AE-21, Midland, Mich. 
Please send m 

0 Catalog of Class H Insulating Materials. 

© List of Class H motor repair shops. 

0 Data on Silicone Grease for motor bearings. 

0) 32-page booklet entitled ‘What's A Silicone?’ 


Name 
Company 


State 











make motorsdast longer 


Failure rate on machine tool motors 
cut from 1 a month to O in 2 years! 


In a line of 20 turret lathes, piece-work operators at Mueller, Ltd., 
Sarnia, Ontario, were burning-up drive motors at an average rate of 
one a month. These lathes were driven by Class B motors, rated at 5 
hp at 650 rpm and subjected to 1200 full reversals an hour. Under 
such operating conditions, 18 replacement motors had to be carried 
in stock; occasionally all 18 of the spares were called upon to 
maintain production. 


Two years ago, 25 of these motors were rewound with Silicone 
(Class H) insulation by Canadian Westinghouse Company. Twenty 
of them have been in service ever since. The 5 replacement motors 
are still standing by, in spite of the fact that some of the more am- 
bitious operators took the overload capacity of these Class H motors 
as a personal challenge. 

That kind of life and overload capacity, demonstrated in thousands 
of applications, proves the economy of Class H insulation made with 
Dow Corning silicones. Capable of putting out 50% more power 
than their name-plate rating, Class H insulated motors have 10 to 
100 times the life expectancy of the next best class of motors under 
comparable service conditions. 


Ask your motor supplier or rewind shop about Silicone (Class H) in- 
sulation or write direct to Dow Corning Corporation, Midland, Mich. 


AS a 
DOW = NRTA TS CORPORATION 


Michigan 





Atlanta @ Chicago « Cleveland ¢ Dellas « New York ¢ Los Angeles ¢ Washington, 0.C. 
In Canada: Fiberglas Canada Ltd., Toronto ° tn England: Midland Sitcones. Ligi/\Senden 
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Here at Sterling Bolt Co., a single, integrated 
! DEPENDABLE source can supply you with 
more than 200,000 stock and standard 
sizes in Bolts, Nuts, Screws and Washers for 
your specific needs. 










For more than 35 years Sterling Bolt has 
been a prime supplier of metal fastenings to 
America’s best-known companies—because 
Sterling facilities combine both warehouse 
and mill, giving you advantages of PROMPT 
SERVICE and COMPETITIVE DISCOUNTS. 
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s 
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c. 
0) 
5 
er 
od 
to 
ne THE INDUSTRIES WE SERVE— 
ty AND SERVE WELL! 
rs Refrigeration © Pumps @ Cranes @ Elevators 
m- @ Tractors @ Trailers © Conveyors 
rs ® Mining Equipment e Blower & Fan 
Equipment @ Diesel Engines ¢ Bodies— 
Motor Truck & Trailer @ Electrical 
ds Manufacturing @ Air Conditioning 
th ®@ Material Handling Equipment 
@ Machinery Manufacturing @ Radio & 
er Television © and many others— 
to 
er Interested in Cutting Costs? 
No need to count on expensive, time- 
i consuming specials when Sterling Bolt 
in- Standardized Bolts, Nuts and Screws can 
+h. fit your job— 200,000 to one! 


Send your inquiry or order TODAY—to the 


SERVE BOL 


367 West Erie Street, Chicago 10, Ill. 
Telephone: SUperior 7-3000 * Teletype:CG 488 


Offices: Cincinnati, Indianapolis, Milwaukee, St. Louis 
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Built to Work 


m Power Line 
to Machine 


Drives for 


Designers 





OU WILL SAVE DESIGN TIME and be sure of top perform- 
Ot cece at low cost when you get your complete machine 
drives from one source. When you use Allis-Chalmers co- 
ordinated drive components, you can be sure that parts and 
ratings match, that they will be installed easily and quickly 
and that they will work together at top efficiency. You have 
one reliable guarantee of satisfaction for all your drive 
components. 


Competent Application Engineering 
Allis-Chalmers application engineers, practical men with an 
intimate knowledge of designers’ problems, will help you 
select the best combination of motor, control and drive for 
your particular requirements. 

Whether you need standard, modified standard or com- 
pletely special drive components, discuss your problems with 
the Allis-Chalmers District Office representative near you. 
He can help you design for better performance at lower cost. 
Allis-Chalmers, Milwaukee 1, Wisconsin. 


Texrope, Vari-Pitch and Quick-Clean are Allis-Chalmers tradematks. 


A-3709 





ALLIS-CHALMERS 
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MOTOR CONTROL 


Allis-Chalmers starters and motor control are avail- 
able for most designers’ applications from NEMA 
Size 1 up. In addition to motor starters, Allis- 
Chalmers builds many types of synchronous and 
wound rotor motor control, dc motor control, var- 
jable speed control and specially engineered control 
for almost any application. Shown is a full voltage 
ac magnetic starter with fusible disconnects which 
provides overload and undervoltage protection, 


TEXROPE DRIVES 


Texrope V-belt drives, the original multiple V-belt 
drive, are available in a complete range of sizes and 
types, both fixed and variable speed. More and 
more designers are finding that the moderate extra 
cost of Vari-Pitch sheaves is returned many times 
in increased machine versatility and more precise 
quality control. With either Stationary Control or 
Motion Control Vari-Pitch sheaves, speeds can be 
accurately adjusted quickly and easily with a wide 
range of adjustment. 





MOTORS 


Allis-Chalmers general purpose, special purpose and 
special design motors meet almost every designer's 
needs for motors from 1/) hp up. Types include 
induction,.wound rotor and dc for single or multi- 
speed operation. Available with a full range of 
torque characteristics and a wide option of enclo- 
sures and mounting methods. Special designs to meet 
nearly any designer's requirements. Shown at the 
right is the Quick-Clean motor, specially designed 
to meet the requirements of textile machinery man- 
ufacturers for operating in lint-laden atmospheres. 
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.... in this new Soreng Solenoid 


Compact - Light Weoght : Quiet 


Note These Advantages Here is another brand new Soreng Solenoid—designed especially 


for applications where power Is needed In a small size unit. 
® Small and compact 


Ta ; Shading coil is in base of plunger for greater efficiency and 
Light in weight aE ieee 

high sealing pull. Regularly furnished for intermittent duty on 
115v, 60 cycle a-c. Can also be furnished on special order for 
Operates in any position other a-c voltages. 

Exceptionally powerful in 
relation to size 


Engineered for dependabil- Like all Soreng Solenoids, Model 12880 is engineered and built 
ity and long life to outlast the products on which it is used. That’s your assurance 
Shading coil in base of of top quality, dependability, long life. 

plunger for greater efficiency 
and high sealing pull. 


Quiet in operation 


Available with Soreng Plug-In. terminals, solder lugs, screw 
terminals or wire leads. 


For further details on Model 12880—or on any Soreng electrical 
component—address Dept. Mzy. 


PULL CHARACTERISTICS 
Air Gap Minimum Pull in pounds at 


hities oa 115 v. America’s Largest Manufacturer of Solenoids SM) 
Ve ae 1.3 


Yo 9 1.5 SORENG MANUFACTURING CORPORATION 


% 1.1 1.8 9555 Soreng Ave., Schiller Park, Ill. (Chicago Suburb) 
Sealed 3.1 Plants: Schiller Park, Ill. + Fremont, Ohio 
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WHICH PILOT LIGHT 
LE 





ACTUAL SIZE 


Cat. #613529-211 
















THE BIG ONE 


This Pilot Light Assembly was first 
made to accommodate the S-11 lamp 
and was intended for use in the 
cabs of great diesel locomotives. 








This BIG one 
Dialco HAS THE COMPLETE LINE OF 
INDICATOR and PANEL LIGHTS % - 


\ this LITTLE one 


ia ACTUAL SIZE 


Cat. #8-1930-621 





THE LITTLE ONE 


The miniaturization program on defense products required the 
development of this sub-miniature light. It is used 
on communication equipment and aircraft. 
Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


unplee to suit your own special conditions and 
Y requirements will be sent promptly 


and without cost. Just outline your needs. 
Let our engineering department assist 

in selecting the right lamp and the best 
pilot light for YOU. 






\ 












Write for the Dialeco HANDBOOK of PILOT LIGHTS 


Foremost Manufacturer of Pilot Lights 
& 


The DIAL LIGHT COMPANY 01 AMERICA 


60 STEWART AVE., BROOKLYN 37, N. HYACINTH 7-7600 
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PARKER-KALON® 
The Quiginal SELF-TAPPING SCREWS 


Cold fey?” SOCKET SCREWS 


AND OTHER FASTENING DEVICES 








FOR DESIGN, PROJECT, STANDARDS, 
AND METHODS ENGINEERS, 

AND PRODUCTION OFFICIALS 
CONCERNED WITH ASSEMBLY 


The PARKER-KALON 


ENGINEERING STANDARDS BOOK 


Here is the assembly planning reference book you’ve been 
waiting for. Already thousands of requests for it have been 
received. Making sure it contained all the information you 
want took somewhat more time than anticipated, but your 
copy is ready now. 

This new edition is set up to help you find the facts and 
figures you need faster than ever. It gives complete head and 


thread dimensions on all P-K standard screws, and many 
specials. It’s also packed with other useful information. 


Send for your copy. Look it over. You'll see why the many 
types in the complete P-K line of Self-tapping Screws enable 
you to fit the right fastener to the job, not fit the job to some 
one type of fastener. 


It’s available to all authorized assembly planners. Send 
your request on your company letterhead. Write today. 


Parker-Kalon Corporation, 200 Varick St., New York 14. 
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All copper 











~| (or brass) 
where you 


need it- 








-and steel 
where steel 


serves best 


. CLAD METALS 


n 
n SuVeneer Clad Metals give you sur- 
” faces of genuine solid copper or brass, to 
m do the jobs for which you ordinarily 
specify these materials . . . with the big : 
: new plus of steel for greater strength, — 
y twice the elasticity, and lighter weight, 
than either copper or brass used alone. 
y e You save critical metals for defense 
e you benefit your products’ performance 
¢ —when you specify time-proved 
SuVeneer Clad Metals. Let us work 
1 with you! 


Superior Steel 
CORPORATION 
CARNEGIE, PENNSYLVANIA 
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'Lhis Veeder-Root Reset Magnet- 
ic Counter, specially designed for 
flush mounting on panels and in 
instrument-clusters, can be con- 
nected in series to any device that 
has a contact arrangement. And it 
can be located at central 
Countrol-points, at a distance 






Direct Wire to 
Closer COUNTROL 


6, 
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one Can Count on 


DER-ROOT 


from the machine or process on 
which performance-figures are 
needed. Write for full facts. 


VEEDER-ROOT INCORPORATED 
“The Name That Counts” 
HARTFORD 2, CONNECTICUT 


Chicago 6, Ill. * New York 19, N.Y. * Greenville, S. C. 
Montreal 2, Canada * Dundee, Scotland 
Offices and Agents in Principal Cities 


Counts Hierything on Earth 























FOR PRINTED OR 
ETCHED CIRCUITS 













HIGHER BOND 
BETWEEN METAL 
AND CORE 





SUPERIOR 
INSULATING 
LAMINATE 





T=725 and T-812 








Laminated INSUROK Grades T-725 and T-812 have made history ever since 
they were first introduced to the electronics industry. These laminates, 
possessing a unique combination of properties, have shown sensational 
performance in critical high-frequency applications. 

Now these superior electrical laminates are available in Metal-Clad form 
(with copper or aluminum sheet bonded to one or both surfaces) for 
the production of “printed circuits.” 

Metal-Clad INSUROK exhibits outstanding electrical properties which 
remain remarkably stable under repeated temperature and humidity cycling. 
In addition, it possesses high physical strength and low cold flow, and 
punches readily into intricate shapes. The metal foil is bonded by a special 
process assuring consistently higher bond strengths than ever offered before. 

Samples of Copper or Aluminum-Clad INSUROK are 
available for testing purposes. Send for complete information, today. 


The RICHARDSON COMPANY 


FOUNDED 1858—LOCKLAND, OHIO 
2799 Lake St., Melrose Park, Illinois (Chicago District) 
SALES OFFICES: Cleveland ° Detroit ° Indianapolis °* Lockland, Ohio 
les Angeles * Milwaukee * New Brunswick, (N. J.) * New York * Philadelphia 
. “Rochester © San Francisco * St. Louis 
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Typical Printed 
Circuit made with 
Metal-Clad INSUROK 








wiat_Life-Lines REALLY DELIVER 1S MORE SERVICE...LESS SERVICING 
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See the space 


you save with these 





modern 


Both Life-Line motor and Life-Linestarter are 
space stretchers. The reason? Compactness. They 
are smaller, lighter than most conventional types 
... can be installed in close quarters where others 
can’t be accommodated. 

Notice that the motor has no grease cups or 
fittings. It’s pre-lubricated . . . needs no further 
lubrication. This means you can cramp it into 
close quarters, forget greasing channels and 
nipples brought to outside of machine. Just 
install it in “hard-to-get-at” locations and forget 
it! The way to grease a modern motor is don’t. 

A check of the Life-Linestarter will show you 


all parts can be removed straight from the front. 
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No need to allow extra work room for servicing. 
Further, wiring is straight through. You get 
simplified wiring, shorter leads. And you can 
have two electrical interlocks without increasing 
starter width. This means, smaller cavities and 
more compact cabinets. 

These features give you the most advanced 
designed equipment available today. Built 
to match the modern advancements you 
build into your equipment. But get complete 
data. Ask your Westinghouse representative for 
latest information, or write Westinghouse Elec- 
tric Corporation, P. O. Box 868, Pittsburgh 


30, Pennsylvania. J-21692 


you can 6e SURE... is 
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IF MAGNET WIRE IS 


PHELPS DOOGE has the\u 


MOST COMPLETE AND 
UP-TO-DATE LINE OF MAGNET 
WIRE IN THE INDUSTRY 


EVERY TYPE OF INSULATION 
TO MEET DESIGN REQUIREMENTS 


Black Enamel - Formvar + Sodereze*® - Bondeze® + Nylon a nae Pa 
Glass - Paper - Cotton - Multiple Combinations - 


AVAILABLE IN ALL 
SIZES AND SHAPES—ROUND, 


SQUARE, RECTANGULAR... 
Over 400 different types! 





‘QE takes the si\h 
PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
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Complete Moftors...or Motor Parts 


Let your design problem make the choice! 


Standard motors and matched motor Portable Saws Vacuum Cleaners Portable Grinders 
i t Se f Drills Files Sirens 
par — — e ne - Nut Setters Sanders Hair Driers 
what R & M is qualified to build! Spe- Hammers Pumps Advertising Devices 
cial Ra M fractional-horsepower with Routers Compressors Ventilating Equipment 
h E Bi ’ Screw Drivers Hones Oil Burners 
—~ ousing design—or specially de- Hedge Trimmers Business Machines Surgical Instruments 
signed motor parts to fit your housings Lawn Mowers Cast Cutters Grease Guns 
—are regular R & M contributions to a enn Spears weuraneee 
, ; Lock Mortisers _ Polishers Die Sinkers 
products such as those listed at right: Valve Grinders _ Planers Waxers 


The machine that tests motor performance... 
in minutes instead of months! 


Formerly it took months to do a really thorough job 
of calculating motor performance and requirements for 
a given job. Now, using the unique R & M “Electrical 
Slide Rule,”’ the performance of any one motor design 
can be calculated in about 20 minutes! Result? R « M 
can engineer a motor to your exact requirements... 
thoroughly, accurately, and in time to meet your pro- 
duction and marketing schedules! 


You can expect quality... 


from every Robbins & Myers motor! 


Here, for example, are some of the quality features 
built into R & M universal motor parts: 


1. Every field coil has paper in the slots—in addition 
to standard taping. More insulation means longer 
motor life, fewer failures. 


2. Insulating material is selected for the job. For ex- 
ample, glass insulated wires are used in sander and 
saw motors. 


3. R&M motors are varnish-dipped and baked—as 
much as three times when service requires it. 


4. Standardized commutators and laminations—for 
mass-production at no sacrifice in quality. 


5. Diamond-turned commutators... for greater con- 
centricity and smoother surface finish. Brushes 
last longer! 


6. Matched Motor Parts are precision-built, 100%- 
tested, dynamically balanced, fully interchangeable. 


_“ ———— ~ 
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The most important single factor in motor perform- 
ance is selection of the right motor for the job. That’s 
why R&M offers such a wide variety of types and 
sizes of motors and motor parts. From these many 
standard and special-standard types we can, in most 
cases, help you select the motor to help give your 
product the best all-around performance. 


We Also Custom-Design, Economically! 


Your problem may require a custom-designed motor. 
If so, we’d much rather work out a special motor for 
you than see you take an “‘off-the-shelf’’ compromise. 

Ordinarily the extensive calculations required make 
custom-designing pretty expensive. We’ve licked that 
problem, too, with the unique R & M “Electrical Slide 
Rule.’’ This is an electrical motor-performance calcu- 
lator. With it, the designer can reduce the work of a 
whole day or two to about twenty minutes! Naturally 
you and we both benefit. 


Some Other Advantages of R&aM Motors 


R & M offers some special construction features: extra 
insulation; glass insulation where heat requires it; 
diamond-turned commutators; extra varnish treat- 
ment; a gratifyingly low failure rate. 

As a pioneer in the small motor field, we have de- 
signed and built millions of small motors for thousands 
of different applications. And so we naturally feel well 


RaM MAKES BOTH! 


Fractional horsepower motors and parts 


motors; famous R&M 
**All-Weather’’* motor with sealed 
bearings. Up to 125 h.p. 
















***All-Weather’’ isan R&M trademark 


How to select the best 


§ A fractional Horsepower 
1 W Motors }. 


3 # = 


Fractional & Integral h.p. Electric 
Motors & Generators Fans 





FOR MACHINES , 
POWER TOOLS, 
APPLIANCES 





qualified, with engineering skill and experience, and ex- 
tensive manufacturing facilities, to do an exceptionally 
good job for you. At least, it won’t cost you anything 
to find out. 


Let Us Tell You More 


Call the nearest branch office for an R& M Motor 
Specialist—or write us for the information in which 
you are interested. Use the check list below. 


ROBBINS & MYERS, INC., MOTOR DIVISION, 
Springfield 99, Ohio: 


Please send me, without obligation, information on: 
‘| Motor Parts for Portable Tools 

Universal Motors 

Capacitor Motors 

Universal and DC Motors 

[) R«& M “All-Weather”? Motors—up to 125 HP 
(] Please have a Motor Specialist call 


Product we manufacture: 

Name Title_ 
Company 

Street 


City & State 


COSTS SSSSSSESSESESSESSESSSSSEHSHSHESHSEHSSEEHESEEEEEHEEE 
eecececeeeeeeeeeeeeeeoeeeeeeeeeeeeeeeeeeeeeeeeee 


| BEING = MYERS, inc. 


SPRINGFIELD 99, OHIO © BRANTFORD, ONTARIO 


- 
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Electric & Hand Moyno 
Hoists & Cranes Pumps 


Propeliair Industrial 
Ventilating Equipment 





Plastic around” 
another tough problem! 


What’s the easiest way to put a dependable This heavy-duty plastic tape can “s 
anti-corrosion coating on joints and fittings of around” plenty of protecting and insulating 
pre-coated conduit? Wrap the bare spots with problems for you, too. It’s available in many 
“Scotch” Electrical Tape No. 22! That’s what widths and lengths for practically any re- 
the contractor for American Cyanamid Com- quirement. Order a supply from your jobber 
pany did. Results are completely satisfactory. today and see for yourself how long it lasts. 


“get 


\ 
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Quick Facts 


about “Scotch” Electrical Tape No. 22 


e TOUGH—resists weathering, water, 
acids, oils, alkalies and common commer- 


cial solvents. 
¢ HIGH DIELECTRIC—over 10,000 volts. 


e COMPACT—only .010 inch thick. 


© STRETCHY—conforms to any surface. : 
© FAST—sticks without moistening. ; LX TC 4 


BRAND 


The term “Scotch” and the plaid design are registered trademarks for the more than 200 pressure- 
sensitive adhesive tapes made in U.S.A. by Minnesota Mining & Mfg. Co., St. Paul 6, Minn.—also Ny O 2 a 
7 ; a 


makers of “‘Scotch’”’ Sound Recording Tape, ‘‘Underseal”” Rubberized Coating, ‘“‘Scotchlite” Reflective 
Sheeting, “‘Safety-Walk”” Non-slip Surfacing, 3M” Abrasives, ‘3M’? Adhesives. General Export: 


122 E. 42nd St., New York 17, N. Y. In Canada: London, Ont., Can. 
ELECTRICAL MANUFACTURING 
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Gehl Harvesters and Hammer Mills are famous 
for their efficiency, rugged construction and con- 
tinuous heavy duty service. By skillful designing 
for retaining rings Gehl Bros. Mfg. Co. of West 
Bend, Wisconsin saves metal, money and time. 
Perhaps you can too. 

Hundreds of machines and products can and 
should be redesigned to take advantage of these 
inexpensive, yet highly efficient, artificial 
shoulders. Retaining rings are certain to save 
man hours as well as material. 


Cut Your Costs by Redesignn 







+ 
& 


mG 





To offset the rising costs of so many things 
here is one sure way to increase your margin 
of profit. 

Don't cut down large shafts to make your 
shoulders— it's needless waste. Groove all shafts 
and housings and use these high grade steel 
rings. 

Examine your machines and products today, 
and send for a descriptive folder of our many 
types of retaining rings. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, N. J. 


NOM 
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MILWAUKEE 2, WISCONSIN 


UO 
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CASTINGS YOU CAN 


ALCOA makes four kinds in aluminum—sand, plaster, permanent-mold and dié 


You don’t have to look farther than your own shop to see 
the advantages of castings that weigh one-half, even two- 
thirds, less. Think how often castings are lifted while being 
machined, finished, assembled, and shipped. The savings 


in man power with aluminum castings are impressive. 


Look, too, at the other commercial advantages of Alcoa 
Castings. Ease of machining. Corrosion resistance. High 
conductivity of heat and electricity. 

How about price? Alcoa Castings are competitive with 
castings of many other metals. Their cost, finished and 
assembled in your product, often amounts to surprising 


LIFT WITH EASE 


savings over heavy metals. . 
We have been making aluminum castings for 41 yearsy 
We have been working with aluminum for 64 years. To 
aluminum’s natural advantages, we add the extra meas- 
ure of sound and skillful design help. Any of our foutf 
foundries or two die-casting plants, located from coast 
to coast, are open for your inspection. Contact youf 
local Alcoa Sales Engineer, listed under 
“Aluminum” in the classified phone book. 


ALUMINUM COMPANY OF AMERICA 
18995 Gulf Building Pittsburgh 19, Pa. 








High production of permanent-mold castings in Alcoa's Dimensional check of a completed die in Alcoa's die- 


Cleveland foundry is illustrated by this automatic machine casting plant at Chicago. 





for making pistons. 


SY 
Ze Se 1a) 
MACHINE SPECIALTIES 


SHEET, PLATE, FOIL 


y 


Z s PS 
ALCL NEU 


ROLLED SHAPES PAINT PIGMENTS, 
ELECTRICAL CONDUCTOR ito tO emer FLUXES AND LUBRICANTS 


Remember, ALCOA makes “everything” in aluminum 


While the sale of our products is you'll find no limitations on help 
limited by government regulations, in design, application, or fabrication. 


WORT ies 8 SS I  leaRR RR 


ypical castings made by Alcoa. 1. Permanent- Setting a die in a large die-casting machine at the A line of automatic molding machines, indicating the 


"ld washing machine agitator. 2. Sand-cast Chicago plant. high production capacity for sand castings at Alcoa's 


“achine part. 3. Die-cast electric iron soleplate. Bridgeport, Conn., foundry. 


» Plaster-cast automotive torque converter, 
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When you select a motor from 
Wagner’s complete line, you get a 
motor that is entirely dependable in 
its specific application. You can 
choose from a wide variety of types 
and sizes. Here are a few of the 
motors in the Wagner line. At left is 
TYPE RP—open type polyphase 
squirrel-cage motor. It is dripproof 
and suitable for all general purpose 
applications. ¥ to 400 hp. 








TYPE XP — Splashproof. Protected TYPE CP — Totally-Enclosed Fan- TYPE TP — Totally-enclosed, non- 
| against splashing or dripping liquids. Cooled. Protected against dirt, chips, ventilated. Fully protected. Steel 
3/4 to 200 hp. abrasives or fumes. Steel frame, 2 to frame, 1/4 to 15 hp; cast iron frame, 


250 hp. Type HP explosion proof. 1 and 1 1/2 hp. 








TYPE EP —Corrosion-resistant. Totally- TYPE RS-1 — Wound Rotor. Constant GEAR MOTORS — Single-phase or 
Enclosed Fan-Cooled. Cast iron frame, or adjustable varying speed. 1 to Polyphase. Open or enclosed types. 
2 to 250 hp. Also available in ex- 250 hp. TYPE RS-2 for intermittent 1/2 to 50 hp. 
plosion proof type JP. service. Crane and hoist type, 2 to 

200 hp. 


WAGNER ELECTRIC CORPORATION 
6454 Plymouth Avenue « St. Louis 14, Mo., U.S. A! 


BRANCHES IN 32 PRINCIPAL CITIES 
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SINGLE-PHASE 





TYPE RB — Split-phase 
Induction. For easy start- 
ing applications with high 
starting current. 1/20 to 
1/3 hp. 


MOTORS 


Wagner Quality Motors 


TYPE RK — Capacitor- 
Start Induction. For gen- 
eral purpose applications 
requiring high starting 
torque — normal starting 















current. 1/6 to 3 hp. 








TYPE RG — Repulsion- 
Induction. For high start- 
ing torque applications 
involving a very long 
starting period. 1 to 5 hp. 


TYPE RA 

— Repulsion- Start 
Induction. For gen- 
eral purpose appli- 
cations with high 
starting torque—low 
starting current. 
1/2 to 15 hp. 





WAGNER Motors are the choice of many leading equipment manufacturers for several basic reasons: 


First, Wagner Motors, for over sixty years, have established unexcelled records for continuous, trouble- 
free performance. 


Second, Wagner Motors are well-known for their superior quality and their sturdy design and construction. 


Third, the many types of motors and motor modifications in the standard Wagner line help the designing 
engineer in his selection of the right motor for the job. 


Fourth, users of Wagner Motors are assured of fast service through Wagner’s nationwide service organi- 
zation of 25 Wagner-owned Service Branch Warehouses and more than 650 Wagner Authorized Service 
Stations and Parts Distributors which provide on-the-spot service, replacement motors, or genuine 
Wagner motor repair parts. 


Our motor engineers are ready to assist you with any of your motor problems. Bulletin MU-185 gives 
complete information—write for your copy. 
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AMERICAN SCREW COMPANY @ ATLANTIC SCREW WORKS, INC. 

THE BLAKE & JOHNSON CO. @ CAMCAR SCREW & MFG. CORP. @ CENTRAL SCREW CO. 
CONTINENTAL SCREW CO. @ THE EAGLE LOCK CO. @ ELCO TOOL AND SCREW CORP. 
GREAT LAKES SCREW CORP. @ THE H. M. HARPER CO. @ THE LAMSON & SESSIONS CO. 

NATIONAL LOCK CO. @ THE NATIONAL SCREW & MFG. CO. @ PARKER-KALON CORP. 
PHEOLL MANUFACTURING CO. @ ROCKFORD SCREW PRODUCTS CO. 
SCOVILL MANUFACTURING CO. @ SHAKEPROOF, INC. @ SOUTHERN SCREW COMPANY 

. THE SOUTHINGTON HDWE. MFG. CO. @ STERLING BOLT CO. 
STRONGHOLD SCREW PRODUCTS, INC. @ WALES-BEECH CORP. 


ANSWER: Phillips Cross-Recessed-Head Screws—a clue that more than 

15 million readers of The SATURDAY EVENING POST are being told to 

look for. When you assemble your product with these famous fasteners, 

“ae you give it an extra mark of quality that registers on sight! Remember, too, 
Only Phillips you save time, work, and money when you use Phillips Wood, Machine, 
fectly mated to Tapping Screws or Sems”. They start faster, do away with driver skids, 
Look for the damaged parts, split screw heads. They set up tighter, resist vibration .. . and 


name Phillips clas A = i 
on the shank. add structural strength. Include Phillips Screws in your specifications. 


x marks the spot... the mark of extra guality 


PHILLIPS CrossRecessed-Head SCREWS 






As Advertised in 
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120 ‘COMPO ona OWDIRON  searins 


(porous bronze) (sintered iron) 


..simplify maintenance = assure efficient operation 
WO We 


On the high-speed, high-altitude DC-6, Douglas Aircraft Company Inc., 
makes extensive use of oil-retaining ‘“ComPo"’ and ‘‘POWDIRON" 
bearings produced by Bound Brook powder metallurgy, because... 


These bearings operate for long periods of time without renewal sKAdditional quanti- 


of lubricant —a special advantage in locations that are difficult ties of these oil- 
retaining bearings 

‘to reach for servicing except during a major overhaul. made by Bound 
Brook are incorpor- 
ated in equipment 
and sub-assemblies 
bought by Douglas 
need no oil lines, and frequently do away with special fittings, for installation on 

the DC-6 plane 


At the same time, the bearings maintain the right amount of lubrication needed 


for safe, sure operation. Because **COMPO" and **POWDIRON” bearings 


they aid in saving weight and space aboard planes. 


These basic advantages, of course, are equally 
valuable in the design and performance of many 


other types of products. For the full story, write | 
for “COMPO” and “POWDIRON” catalogs. 
Beller Buy Bound Brock 


BOUND BROOK, N. J. °* BOUND BROOK 9-0441 
Manvfacturers of bearings and parts—established 1883 
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7 Convenient Warehouses 





fo serve you: 


PITTSBURGH (19) 


66 


2850 Second Avenue 


MARITIME METAL 


oe EE 


Since the earliest days of the Viking ships, copper and 
copper base alloys have been a traditional and vital metal 
in all ship construction to withstand the highly corrosive 
conditions of the sea. Today more than ever, copper is used 
extensively throughout giant ocean liners like the new S.S. 
UNITED STATES—51,500 ton luxury ship of the United 
States Lines. This new ship is the largest fully air conditioned 
ship in the world—and copper, of course, played an important 
role in her vast air conditioning system. 

Wherever the long life and dependability of copper are 
required you'll find HUSSEY Copper well represented. 


USSEY COPPER axa e220. 


Cc. G. HUSSEY & COMPANY 
(Division of Copper Range Co.) 


ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 


CLEVELAND (14) CHICAGO (18) PHILADELPHIA (30) 

5318 St. Clair Avenue 3900 N. Elston Avenue 1632 Fairmount Avenve 
NEW YORK (13) ST. LOUIS (3) CINCINNATI (2) 

140 Sixth Avenue 1620 Delmar Boulevard 424 Commercial Square 
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Another new development using 


B. F. Goodrich Chemical Company raw materials 


ARKING lamps and tail lights 
are living a longer, brighter 
life now—thanks to a new Geon 
plastisol-coated socket. This new 
development not only seals out dust 
and moisture from the socket as- 
sembly, but does away with such 
frequently unsatisfactory devices as 
boots, gaskets, grommets, etc. 
This new socket, used in certain 
1951 cars, is made possible because 
of the remarkable versatility of the 
plastisol coating made from Geon 
paste resin. 
A single dip operation using Geon 
plastisol eliminates as many as three 
or four of the steps in the production 


of conventional socket assemblies. 
Many more automotive, electrical 
and mechanical parts can be simi- 
larly treated. 

Note, too, these processing ad- 
vantages with Geon paste resin. No 
solvents or expensive mixing equip- 
ment are needed. It is easily dis- 
persed in plasticizers to make 
paste-like fluid. You can use it for 
dipping or coating, for molding or 
casting. Many attractive colors may 
be obtained. 

Geon paste resin’s adaptability 
may suggest a product or product 
improvement to you—a new way to 
make sales—a new way to solve 





B. F. Goodrich Chemical Company does not make this socket 
assembly. We supply raw materials for the coating only. 


materials problems. We make no 
finished products—supply raw ma- 
terials only. But technical advice is 
ready at your call. Write Dept. GG-9, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. 





GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials e HYCAR American rubber « GOOD-RITE chemicals and plasticizers 
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Brake motor using latest disk type brake 
mounted on BA drip-proof motor. Also 
COT Ube aC eld 
proof enclosures for AC or DC applications. 


Squirrel-cage splash-proof Form BA. Has 
ee Re Li, ee eo. 
ele ole ulile mil e 


Elliott C-W Sealedpower totally-enclosed fan- 
covled squirrel-cage motors are made in capacities 
from 3 to 125 hp. Write for Sealedpower Bulletin 
SL-300-2A. 

Also available as explosion-proof underwriters 
approved in most ratings. For full details write 
for Bulletin PB-6000-2. Address your request to 


Te at Elliott Company, Jeannette, Pa. 


DC. Conforms in all re- 
SD oP URI illic 
ee eer eae 
out an increase in the 
frame size. 


com mee \! r 
yor aw ote 
{ - 
oe ks Wound-rotor protected type Form BW. For er 
PM MT Ce) nm 
torque with low starting current, or variable rs 
speed. Drip-proof, splash-proof, 1 to 200 hp. Chi 
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ELLIOTT. CROCKER-WHEELER 


caledpowd MOTOR 


B Here's a motor that doesn’t care how tough the 
conditions are. Blizzards of dust or grit can’t affect 
it—not only can't get im, but can’t even stay on the 
outer case. The powerful fan-driven, cowl-directed 
air blast sweeps it off, and also drives off the heat 
radiated from the many fins. 

Easy to see why this Sealedpower motor has for 
eleven years been the ace-in-the-hole among engi- 
neers who are confronted with drive conditions that 
would defeat ordinary motors. 

Thousands now in service, and going strong in 


Squirrel-cage pro- 
tected type Form BA. An open drip-proof 
aC ee re 
able in wide modifications to meet a variety 


of conditions. in 10 to 200 hp. 
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Ole Ti) eae Ma Ee lett et tal 
DT Ul Ac 


oil refineries, lumber mills, chemical and textile 
plants, outdoor and indoor installations everywhere. 
Get the facts. 


ELLIOTT COMPANY 


Crocker-Wheeler Division 


AMPERE, N. J. 


For large motors: RIDGWAY DIV., RIDGWAY, PA. 


Plants at: JEANNETTE, PA. e RIDGWAY, PA. 
AMPERE,N. J.e SPRINGFIELD, O. es NEWARK,N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


ELLIOTT APPROVED SERVICE SHOPS COVER THE COUNTRY 


AT Tees Lhe 
enclosed, non-ventilated Form BE. Avail- 


ogainst dust, fumes, moisture. 


able up to and inciuding 3. hp at 1800 
rpm, for applications requiring protection 





and Germanium 





Obvious choice 
in the power supply 
of Ward Leonard's 


revolutionary Chromaster 





SELENIUM RECTIFIERS 


Ward Leonard Electric Co.’s compact new 
unit for industrial chrome plating of cutting 
tools, gauges, etc., within the shop is a 
miniature powerhouse. It embodies all the 
necessary electric controls, and power in DC 
form is delivered across the bath by a full 
wave, metallic selenium rectifier. 


Because Chromaster’s performance de- 
pends on component quality, rectifier choice 
of Ward Leonard engineers is SELETRON — 
famous for ruggedness and dependability ... 
for its ‘Safe Center” contact construction 
and decreased bulk . . . for its high standard 
of quality control. 


Wherever rectification is the key to your 
new or established products, it will pay to 





Seletron 


Division 


LON CORLL INS POE! Ah: 
ee 






Rectifier 
Model H1C2N2B 








Chromaster Model A-20 


investigate SELETRON. Available in a large 
range of sizes for radio, TV and industrial 
electronic circuits from a few mils up to 
thousands of amps. 


SELETRON application engineers will be 
glad to assist you in selection of the right 
rectifier for that job on the board. Drop us 
a line today! 


A SELETRON Selenium Rectifier, Model H1C2N2B Full 
Wave Center Tap, helps Ward Leonard’s A-20 Chromaster 


maintain accurate chrome deposits from .00005” to several 
thousandths. 





RADIO RECEPTOR COMPANY, INC. 


i Since 1922 in Radio and Electronics 
L. Sales Dept.: 251 W. 19th St., New York 11, N. Y. * Factory: 84 N. 9th St., Brooklyn 11, N. Y. 
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vitrotex is soft 





* magnet wire is soft and pliable, winds more 
' easily and more compactly. 





An original Anaconda development, Vitrotex magnet 
wire is covered with a flexible fibrous glass insulation. 
In addition to its properties as an insulator, glass carries off heat and 
resists moisture, acids, oils and corrosion. 


Vitrotex is a class B insulation—use it to gain the advantages of 130 C 
“Hottest Spot” operation. 


MINIATURIZATION—\ jtrotex makes possible the reduction in size of 


electrical devices—with no loss in rated performance. 


Contact vour nearest Anaconda Sales Office or Distributor for informa- 
tion about glass-insulated and other types of magnet wire. Anaconda 
Wire & Cable Company, 25 Broadway, New York 4, New York. 


*Reg. U. S. Pat. Off. 52453 


the right wire for the job 
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150 tons pressure at15 strokes a minute 


...torture test’? for Warner Electric 


Clutch-Brake on giant KUX tablet press 


WARNER 


electric 
motion control 


@ simplifies machine set-up 

@ streamlines machine- 

@ operates quieter, smoother 
@easier to assemble, cuts costs 
@eliminates wear adjustments 


@simplifies pushbutten operation 


Tes hard to believe a Clutch and Brake so simple and 
compact can develop such instantaneous, high torque. 

Warner Model 1525/1225 Electric Clutch-Brake transmits 
power to produce 150 tons pressure on the ram of this Kux 
toggle-type press. ..at speeds required for a 15 stroke- 
per-minute cycle. 

High friction loading from extreme pressures on the 
linkage multiplies the h.p. required to do the work. All the 
conditions for a real “headache” job... yet Warner solves 
it with all the operating and design advantages you'd ex- 
pect on a light machine! 

Operation is simplified, with pushbutton control of con- 


electric clutch-brake 


tinuous or single-stroke operation. Machine is quieter, 
smoother... more productive. Set-up is easier and faster. 
Compact design of Warner units permits better streamlining 
A complicated system of air cylinders and levers is com- 
pletely eliminated. Design is so simple... assembly so 
easy ...real savings in manufacturing costs are traceable 
to the new design. 

If your machine has a starting, stopping, tension control, 
cycling, speed control, synchronizing, or indexing problem 

.and you want remote or automatic operation... call 
your Warner representative today for a demonstration of 
electric motion control. 


ELECTRIC BRAKES & CLUTCHES 


FOR INDUSTRIAL APPLICATIONS 


ELECTRICAL MANUFACTURING 





Model 1525/1225 
Warner Electric 
Clutch-Brake 


@ The Model 82 is the largest and most powerful 
press manufactured by the Kux Machine Com- 
pany, Chicago, Ill., for automatic forming of 6” 
tablets and parts, from dry, powdered, or granu- 
lated materials. It’s a mighty, massive machine 
able to apply 150 tons pressure to material being 
compressed . . . at speeds up to 15 strokes per min- 
ute. Because of the high pressures used, a complete 
hydraulic unit is provided for operating the lower 
punch during the pressing period. The upper 
punch, controlled through the Warner 1525/1225 
Electric Clutch Brake, is mechanically operated by 
a heavy, strong toggle linkage. 


EQUIPPED WITH WARNER 
Ita ia13 
il et ed 


SS 


Warner Electric Brakes, Clutches and Clutch-Brakes 
give you new, unique simplicity of design and operation. 
There are only two main parts, an armature and magnet. 
Operation is by e/ectro-magnetic, instantaneous engage- 
ment and release of friction surfaces. Torque ratings are 
extremely high for small size and light weight. No 
coasting or slipping when “‘locked in.”’ Easily designed 
into original equipment. Readily adapted to automatic 
cycles and remote control by limit switches, relays, 
electric-eyes, pushbuttons, etc. Rate of application 





SEPTEMBER 1952 





accurately controlled to synchronize motions—give 
exact degree of speed and power required for your 
machine operation. 

CONTROL ENGINEERING SERVICE... Warner of- 
fers complete application and control engineering 
service and field assistance. If you have a clutching, 
braking, tensioning, indexing or speed control prob- 
lem, consult competent, experienced Warner brake and 
clutch specialists for reliable recommendations on 
torque, heat, electrical controls, capacity, etc. 


ERER EMDR ARERR SS 
Warner Electric Brake & Clutch Co., Dept. EM. Beloit, Wis. | OU® 25th YEAR 


[[] Please send your FREE Bulletin No. 703-A. 

C) Have your representative call to discuss my problem. 
Fae eee = ee 
nl Title 
Address____ sncaseiaainas 


oe eee eS 


= 
rn 
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RESISTOR CORES 


For Power Resistors 
ey Sh enti neha 


ere bY SS Nl Bsccie hb 
Pre ase Vice Wound TS EL ES 


@ For eta, Resistors 


A complete new plant designed for precise and 
; re of resistor cores to YOUF 


seme sie odu 7 
most e st.cations is now in production. , 


SOTH YE 
A 
R OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CH 
ATTANOOGA 5, TENNESSEE 


OFFICES: MET 
: ROPOLITAN 
SOUTHWEST: Jo orcs 
A Broad St., Newa 
. ‘ ’ k, i 
uessaen eats toute ee Oriole Drive, Dallas > as a aeeeanain aie 
tive, Capitol 1-9114 @ ‘ ek oo sca 
ENGLAN , nye 
HICAGO, 228 North LaSalle St cnc eae conn i Rnd 7-0 
A wea . e, ss., Kirkland 
, 1123 Washin sm 
gton Ave., Garfield 49 
‘ 59 








FROM DESIGN 
TO FINISHED 
ELECTRICAL 
_ CONTACT 

ASSEMBLY... 





PY 







MALLORY 
Assembly Engineering 


is qualified to handle all your problems 


oom 


You save time, trouble and expense when you turn your electrical contact 


é ! assembly problems over to Mallory. 
+ 

' . e . e ~ e o ° e 
| Krom design and material selection ... to parts fabrication and finishing . . . to 

a | final assembly, Mallory is qualified by its facilities, personnel and experience 

| ‘ 

| to handle the whole job for you. 

| 
| Mallory takes pride in the design of more than 5000 different contacts... 
' 


has developed many special alloys as well as new brazing and production tech- 


, niques ... has pioneered in the development and practical application of powder 
. metallurgy ... has designed and produced all kinds of switches. 


When Mallory engineers work for you, you get better contact assembly perform- 
ance ... lowered costs ... freedom from the problems of handling, scheduling 


and divided responsibility involved in assembling your own contact units. 


| 
: 

EXPECT MORE...GET MORE FROM MALLORY 
| 


When overheating in a circuit breaker contact assembly caused premature 


failures, the problem was handed to Mallory assembly engineers. 


They solved it through the use of a strong, copper-base Mallory alloy in the 
arcing blade . . . Mallory Elkonite® as the contact material . . . Mallory-developed 
brazing techniques. The assembly designed and produced by Mallory gave longer 
life... at a lower cost... and permitted the power rating of the circuit breaker 


to be increased 100%. 


It is reasonable to expect that Mallory engineers can do for you what they have 





done for others. Call or write Mallory today. 


In Canada, made and sold by Johnson Matthey & Mallory Ltd., 110 Industry St., Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 


P.R. MALLORY & CO. Inc. SERVING INDUSTRY WITH 
; Electromechanical Products—Resistors * Switches ¢ TV Tuners ® Vibrators 


A L i ® O R Electrochemical Prodicts— Capacitors ® Rectifiers * Mercury Dry Batteries 











E Metallurgical Products—Contacts * Special Metals *« Welding Materials 
a MALLORY & CO., INC., INDIANAPOLIS 6, INDIANA 
59 
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"These American Springs are bette 
—and they cost less”! . 


and 


inal 

says Overhead Door Corporation T 

steat 

| ‘ 7 ou don’t have to be a Hercules to open these doors, because all the imp 

muscle-power is furnished by American Quality Springs. The door sprit 

and springs are so delicately balanced that the massive 16-foot, mv 

340-lb. garage door can be operated easily. nea 

The American Springs for this application must withstand tical 

very large deflections (from 27” to 48”). They must exert A 

a constant force as the door is raised and lowered: and sprit 

they need a healthy amount of reserve strength for finis 

| long life. cost 

Failure is noproblem with these American Quality Sale 

| Springs. As a matter of fact, Overhead Door felle 
i 











ANYBODY can open this 16-foot, 340- 
pound door. The American Quality Spr‘r ‘s 
exert a constant pull, and allow effortiess 
action, 


AT TOP OF PHOTO, notice how far these 
American Quality Springs must deflect in 
the “OVERHEAD DOOR.” 


ELECTRICAL MANUFACTURING SEP 





an counterwelgn 


Corporation says, “We have been building doors for 32 years 
and practically all of those original doors still have their orig- 
inal springs.” 

The Overhead Door Corporation prefers a spring system (in- 
stead of counterweights) for two big reasons—and the most 
important one is cost. They get 500 pounds of pull from a 
spring at 25% less cost than if they used iron weights. Also, 
anyone who opens a spring-loaded door does not have to 
overcome the inertia of door plus weights. The door is prac- 
tically weightless the instant you move it. 

American Steel & Wire can produce and help you design a 
spring for just about any application, any size, any steel or 
finish. Let our skilled spring engineers show you how low in 
cost a truly superior spring can be. Call our nearest District 
Sales Office or write to American Steel & Wire Division, Rocke- 
feller Building, Cleveland 13, Ohio. 






























“OVERHEAD DOORS” are widely used for industrial applications. Many 
of these industrial doors have been opened 100-150 times daily for 20 
years without a spring failure. 


OVERHEAD DOOR CORPORATION also makes many doors utilizing 
torsion springs. This spring is actually twisted around a shaft when it 
*‘winds up.”’ Despite the high stresses, these American Quality Springs 
give trouble-free service. 


‘ss 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS * UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





U-S-§ American Quality Springs 
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electric motors 


Four up-to-the-minute plants, utilizing the accumulated en- 


are hacked gineering and manufacturing experience of seven generations to 


produce the finest type electrical equipment, that’s ACEC—Ateliers 


h 10 Y ’ de Constructions Electriques de Charleroi, of Belgium. 
y als And_ world-famous ACEC 


motors are now immediately 
available to American customers from warehouse stocks in the 


Designing & United States. 


Conforming strictly to NEMA FRAMES AND SPECIFICA- 


a a 
Engineering TIONS, these 1-phase and 3-phase motors are not only products of 


long experience and scientific research, but of extreme care in 


manufacture and close attention to mechanical precision. They are 


= 
Experience built to give every possible satisfaction in service . . . to uphold the 


world-wide reputation for excellence that ACEC equipment has 


plus established. 


Branches and representatives of ACEC are located throughout 
50 countries, and service in the United States is available from 232 

4 Modern DISTRIBUTORS AND SERVICE SHOPS across the nation. 
Whatever your electric motor requirements, write, wire or 


Plants telephone the nearest ACEC office or representative—or communi- 


cate with us directly in New York. Inquiries and orders receive 














prompt attention. 


NOW ON HAND 


Integral Horsepower Electric Motors— 
NEMA 
FULLY GUARANTEED 


trom Available in the following types: 
NEW YORK Open Drip Proof Motors 
CHICAGO Totally Enclosed Fan Cooled 
; Motors 
KANSAS CITY Pump Motors: 
NEW ORLEANS Style ““C’’ Face Mounted 
HOUSTON Style “P” Vertical Solid Shaft 


Vertical Hollow Shaft 
Adjustable Speed Schrage Motors 


LOS ANGELES 


i Warehouses 


MOTORS EXCEEDING 200 HP. BUILT TO ORDER 





Mec a es 


78 ELECTRICAL MANUFACTURING 





a eel Ae Dee 





“a 


s 










A- 
of 
In & 
ire 
he 
as 
ut 
39 
or 
ni- 
ive 
one: 
, 
R 








SEPTEMBER 1952 


kenyvon 


TRANSFORMERS 
for standard and 
special applications 








Kenyon quality transformers have 
always represented the highest 
standards of performance and dura- 
bility. For more than a quarter 


century discriminating engineers who is 


will settle for nothing but the best 
have consistently specified Kenyon. 


KENYON TRANSFORMERS FOR 
MIL Applications 
Radar 
Broadcast 
Atomic Energy Equipment 
Special Machinery 


Automatic Controls 


Experimental Laboratories 


Write for details 


KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 














“<THE LORD BALTIMORE PRESS, in their new $2 million 


plant, chose G-E magnetic starters for long-lasting protection on 
this huge Harris ITL press. Main drive is controlled by a full. 
voltage, fuse disconnect, reversing G-E magnetic starter, while two 
more G-E magnetic starters protect feeder and delivery motors, 


Three more leading 


~G-E Magneti 


EASY INSTALLATION is another reason companies prefer G-E 
starters. Here, one is being installed on a Pneumatic Scale Corp. 
labeling machine. Note accessible wiring terminals all in front. 





_——— ae a 


ee 
. od : . 


PNEUMATIC SCALE CORP. LTD. makes complex bottling THE VAN DORN IRON WORKS?’ Sales Manager 
nd packaging machinery. They report that G-E magnetic starters 
sve dependable _ service, fool-proof motor protection. Above. 
Pneumatic “bottling line” is being assembled. It cleans, fills, caps 
ud labels—uses G-E magnetic starters to protect its motors. 


J. J. Reichel, pointing to Van Dorn plastic molding machine, says, 
“G-E magnetic starters are the best long-term assurance we can 
give customers against motor burn-outs. We’ve used them on over 
1000 machines and never a complaint on electrical equipment.” 


_ industrial plants report: 


Motor Starters last longer!” 


The Lord Baltimore Press, Baltimore, Md., the Van Dorn Iron Works, Cleve- 
land, Ohio, and Pneumatic Scale Corp., Ltd; Quincy, Mass. are among the 
thousands of companies now profitably using G-E Magnetic starters for 
longer lasting protection. 





This extra long life is due to many exclusive G-E features, such as the 
permanent air gap, cold-moulded are chute, and the famous G-E “‘Strongbox”: 
Coil. General Electric magnetic starters eliminate metal-to-metal friction, have 
permanent lubrication, self-cleaning silver contacts . . 
to operate and protect your motors... longer. 
WIDEST VARIETY: General Electric manufactures the most complete line 
: eS of motor starters. You have your choice of all popular NEMA sizes in Gen- 
oan . . ‘ral-purpose, watertight, dust-tight < -xplosion-proof enclosures. Also. G-E 
WO FAILURE after millions of operations is eral-purpose at rtight, dust-tight and explo ion proof enclosures. Also. G-E 
Reured by exclusive features such as permanent Starters are easily modified to meet special requirements. 
@ gap in magnet, above. It can't “wear out OFF-THE-SHELF DELIVERY: You can get G-E starters, right now, by contact- 
Mecause it is independent of striking surfaces. Are wat CK A ‘ (Gel i : Lenina dates! » Bor 
prevents “sticking in’’ of magnetic structure ing your nearest G-E, Apparatus Sales ofhee or authorized distributor. For more 
Hee ~ d Ss . ° _ ° ’ , ° ’ ’ - T , 
° ’ information, send coupon today. General Electric Co., Schenectady 5, N. Y. 


GENERAL @@) ELECTRIC 


Section 1730-37, General Electric Co., Schenectady 5, N. Y. 
Send me your new bulletin GEA-5781 on G-E magnetic and manual starters, and control 


accessories (] for planning an immediate project () for information only. 


| 
: NAME ae TITLE 
| 
| 
| 


. everything you need 


‘| XCLUSIVE STRONGBOX COIL shuts out dust, 


_ |, moisture; can’t be damaged by slipping 
nt, |<'ewdriver—only maintenance tool needed. 













































That Increase Performance, 
Save Costs - Use 





| Actuated by the simple Spencer Disc, Klixon Thermo-Snap 
Controls have nothing to get out of adjustment or wear out. 
this Spencer Disc “opens” the circuit 


The ‘“‘snap-action” of 
“closes” the circuit to a solid 
assures dependable, accurate 


s with a quick, clean break . . 
and usually at a lower 


* make. This positive snap-action 
he temperature control wherever used . 


cost than general purpose controls. 
atrols are used in many 


2 Today, Klixon Thermo-Sna 

military and civilian products ranging from tanks, airplanes, 

radio and electronic equipment to unit heaters and househol 
e — low limit and 


electrical appliances. Applications includ 
high limit controls, fuel delay switches, purge switches, tem- 


s erature controls, fan switches, tube and rectifier cool- 


ing controls. 


p co 


: Klixon Thermo-Snap controls are available in many her- 
z metically sealed and open types in a wide variety of operating 

temperature ranges. Our engineers will gladly help you with 
your temperature control problems. Write for their help and 


‘s information, today. 
= Remember, over 50,000,000 Klixon Disc-Type Thermo- 
¥ stats are being used by leading appliance manufacturers. 
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The First 100 Years of Engineering 


VER fifty engineering societies are 

convening in Chicago in Septem- 
ber to climax an all-summer program of 
the Centennial in Engineering which 
celebrates the founding of the American 
Society of Civil Engineers in 1852, the 
first technical society to establish engi- 
neering as a civilian profession. At its 
founding, the ASCE included all funda- 
mental branches of engineering as we 
know it today. 

The purpose of the celebration is to 
sell” engineering to the general public, 
to revitalize interest of youth in the pro- 
fession, to emphasize the contributions 
of engineers to the American way of life. 
the 
Museum of Science and Industry in Chi- 


All summer a special exhibit at 


cago has demonstrated engineering con- 
tributions to our mass production econo- 
my; a stage production “From Adam to 
Apple” has dramatized the role of the en- 
gineer. At the convocation of engineering 
societies September 3-10, programs of a 
broad character will show specialists in 
one field the basic accomplishments in 
others, as well as inform the general 
public. 

After the founding of the first engi- 
neering society, it took more than twenty- 
five years for the civilian engineers to 
start splitting up into special groups. 


The ASME organized in 1880, the AIEE 
in 1884, both owing their origin to the 
development of the central power station. 
Electrical engineering was—and still is— 
primarily concerned with power genera- 
tion, utilization and application, epito- 
mized by the electric motor which came to 
practical fruition between 1880 and 1900. 
As present day engineering specialists 
come out of their tree holes to observe 
the forest grown about them, there is a 
growing realization of this common heri- 
tage. It is becoming increasingly difficult 
to hold an arbitrary line between branches 
of engineering. All use the same scientific 
approach to engineering problems. The 
advance of applied science has tended to 
coalesce the specialists. Exploratory groups 
studying the desirability of further unity 
of the engineering profession have al- 
ready made several concrete proposals. 
In the design engineering of products 
it is becoming increasingly difficult to 
separate mechanical and electrical func- 
tions. On the material level chemist and 
design engineer collaborate to integrate 
properties with performance. Our homes 
and factories electro- 


are becoming 


mechanical products. 


I wonder how our heirs will celebrate 
engineering’s 150th anniversary. 












































Sibminiature 
electron tubes 


are RELIABLE 





E. B. STEINBERG, The Reflectone Corporation and 
FRANK J. OLIVER, Editor, Evectrican MANUFACTURING 


MNOMPARATIVELY small electron tubes were 
made for specialized usages more than twenty 
years ago. Initial attempts at commercial produc- 

tion of small tubes were begun late in the 1930's in 
conjunction with a program to make low cost hearing- 
aids in mass production. The greatest impetus to further 
miniaturization of electron tubes was felt early in 1941 
when rugged tubes were urgently needed for use in the 
proximity fuze, which had to withstand the impact of 
the propellent explosion in the gun. Since then, the 
development of subminiature tubes has been pushed 
forward unrelentlessly, largely under the sponsorship 
of military agencies such as the Bureau of Ordnance, 
the Bureau of Ships, the Air Materiel Command and 
the Signal Corps so that today there are subminiature 
tubes for almost all types of service. They are being 
employed in telemetering systems in guided missiles, 
for navigational aids and gun fire computers, to name 
but a few applications. 

For military application “reliable” or “premium” 
tubes are capable of surviving severe JAN or MIL test 
procedures, mostly to test mechanical dependability and 
long life. If any elements of the tube are not properly 
supported or centralized, shorts and microphonics will 


reveal defects under shock and _ vibration. These 
mechanical tests include: 
1. Maximum impact acceleration of 450 g by 


pendulum type of impact tester 

2. Maximum uniform acceleration (centrifuge) at 
1000 g 

3. Maximum vibrational acceleration (fatigue) 2.5 
g at 60 cps for 100 hr 


4. Noise output voltage under vibration of 15 g at 
40 cps 


Other tests not yet in military specifications simu- 
late the shock a package of tubes would receive in 
transit in a jeep. This test is harder on tubes than any 
of the tests enumerated above. It is obvious that these 
tests are of an extreme nature but will contribute to 
phenomenal reliability under any conditions encountered 
in military or industrial service. 

Many subminiature tubes as produced in mass pro- 
duction are reliable beyond question. They are pro- 
duced under careful manufacturing conditions and 
under the most diligent quality control. They have 
proven satisfactory in present day military equipment 
and it is safe to predict that tomorrow’s industrial 
equipment will incorporate subminiature tubes just in 
about the same fashion as miniature type tubes have to 
a larger extent replaced the larger size tubes of pre- 
World War II. 

The term subminiature refers to a tube of approxi- 
mately 34 in. diam and from 1% to 2 in. long exclusive 
of leads, Fig. 1. These tubes, when rated conserva- 
tively, are operated with a plate dissipation of about 
3 to 4 watts. Most of them are designed for 400 mc 
operation, some higher. For most military applications, 
the saving of volumetric space is a big factor. By refer- 
ring to Fig. 2 it can be seen that a subminiature tube 
occupies only about 20 per cent of the space demanded 
by a miniature type tube. Taking into account con- 
siderations of tube sockets, the space saving will be 
even more in favor of the subminiature tubes. 

In general, the basic requirements with respect to an 
electron tube for military or industrial equipment are 
twofold, namely (1) mechanical reliability, that is, 
ruggedness, absence of shorts, open welds, and (2) 
electrical endurance, or stable electrical characteristics 


ELECTRICAL MANUFACTURING 





APPROXIMATELY ACTUAL SIZE 





Largely the result of military needs reliable (premium) types are now in quantity pro- 
duction with new sources on the way. Wider industrial use is indicated by emphasis on 
resistance to heat, shock and vibration rather than space factors—as reviewed here. 


for a sufficient length of time, and freedom from failures 
due to electrical breakdowns. 

In considering mechanical ruggedness it is obvious 
that because the elements of a subminiature tube are of 
smaller dimension and lighter mass, they are inherently 
more resistant to mechanical shock. Specifically, 
shock resistance of proximity fuze type tubes was 
made possible not only by improved mechanical mount- 
ing of the tube elements but also by such changes as 
switching from an oxide-coated nickel cathode to oxide- 
coated tungsten material which proved less shock sen- 
sitive. Moreover, tungsten can be pulled tighter, thus 
obtaining a more rigid assembly and reducing the 
microphonics. And by substituting a coil spring for 
the usual cantilever spring, much more uniform tension 
on the filament is obtained 
between the hot and cold con- 
ditions. In both miniature 
ind subminature tubes the 
limitation on vibration im- 


; Case History A 
parted upon the electrical 


the submuniature tube stands up exceedingly well under 
vibrational conditions. 

Electrical reliability is inherently connected with the 
maintenance of a good vacuum and a stable cathode 
within the tube. Several new improvements have been 
incorporated in the subminiature tubes toward these 
ends. A typical example is the glass envelope. Ordi- 
nary receiving tubes with a soft glass envelope are 
bound to have a short life (50 to 100 hr) when operated 
in an ambient temperature of approximately 125 C. In 
one military development program it was found that 
occluded gases in the envelope and base were released 
at elevated temperature and poisoned the cathode. A 
method was finally developed where a different, rela- 
tively soft glass (Corning 814 KW) was used which 





structures of the tube assem- 
bly is of a more severe 
nature in view of the ex- 
tremely close tolerances 
which prevail in such tubes. 
For Instance, the spacing be- 
tween grid and cathode is 
only in the order of a few 
mils so that any misalignment 
luring assembling or any per- 
manent bending of the grid 
structure during life will 
cause failure. Nevertheless, 
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Handie-Talkie 
Chassis 


eer - RECEIVER 
section of the handie talkie 
developed by Raytheon Manu- 
facturing Company for the Sig- 
nal Corps. Miniaturization is 
achieved by use of subminiature 
tubes, which are rugged enough 
for hard field usage. Entire en- 
closed unit weighs only 6% lb in- 
cluding 3%-lb dry battery. 
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Fig. 1—Standard RTMA sizes of subminiature electron tubes. Fig. 2—Relative 
volume of miniature and subminiature tube bulbs, without pins or leads. 


did not liberate undue amounts of gas. 

The most popular glass for subminiature envelopes 
has been G-12 (Corning 0120) a potash-soda-lead type 
with a strain point of 400 C, 


far beyond any tube 
operating temperature. 


More recently, glass 8160 has 
come into the picture because its resistivity does not 
drop off as rapidly as 0120 at the higher operating 
temperatures. Low resistivity contributes to the elec- 
trolysis of the glass between the sealed-in leads. 

A source of trouble in maintaining the vacuum within 
the tube was the getter used for absorbing gases which 


remain in the tube after sealing off, or gases liberated 
during life. Commonly used barium type getters, 
having an inherently high vapor pressure, were found 


unsuited for use in tubes which may run bulb tempera- 
tures in excess of 200 C. Particles tend to migrate 
within the tube and settle on the mica spacers thereby 
causing electrical leakage paths between the electrodes, 
creating “noise” or even shorts. After testing zirconium 
getters and other materials it was found that by using 
a refined compromise barium getter this source of 
trouble was alleviated. 

Other sources of trouble encountered not only with 
subminiature tubes but with long-life tubes in general, 
were heater burn-outs and open welds. The ordinary 
heater is made of tungsten and is normally welded to a 
nickel connecting lead. Since the melting points of 
nickel and tungsten are quite different, the tungsten 
wire forms a poor weld with the nickel. During opera- 
tion, the heater expands and contracts during “on” 
and “off” cycles, with the result that the weld opens 
after a comparatively short period of time. 

Early filament failures have been almost eliminated 
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by aging the tubes for 50 hr before shipment. Follow 

ing the pattern set up by Aeronautical Radio, Inc. for 
developing reliable miniature tubes for commercial air 

line use, an accelerated cycling test at 7.5 volts (for 
nominal 6.3-volt heaters) also has been used as a pro- 
duction control to reduce subsequent heater failures. 
Other tests also eliminate tubes that are likely to suffer 
from “‘sleeping sickness,” a name given to tubes that de- 
velop insufficient emission after long periods with no 
plate current passing, but with the heaters on, such as oc- 
curs in electronic computers. The phenomena is at- 
tributed in some quarters to a back emf created on the 
cathode surface due to vacuum deposition of silicon. The 
solution is to use a passive cathode with less than 0.15 
per cent silicon in the nickel. 

By incorporating the above mentioned and various 
other modifications within the tube construction, it has 
been possible to obtain subminiature tubes which have 
a life expectancy of 5000 hr at 30 C ambient and 1000 
hr life expectancy at 175 C. This life expectancy does 
not apply to all possible service conditions which may 
be encountered but is based on a set of conditions as 
described in the applicable paragraphs of Specification 
JAN-1A for electron tubes. 

Extremes for long-life subminiatures have been set up 
by submarine cable repeater tubes (20-25 years) and 
electrometer tubes used in portable radiation detection 
(radiac) instruments. Because such prospecting instru- 
ments are battery operated, low filament current (10 
ma) is used. Closer mechanical spacing offsets lower 
emission. Grid currents from Geiger-Mueller tubes are 
in the range of 2 X 10-13 to 3 & 10-15 amp and the 
plate circuit feeds a 20-ma meter load. A life of 10,000 
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We Regret 


Manuscript material originally oc- 
cupying this space was drawn from 
sources for 


unclassified military 


publication in this article. Just 
as the issue went to press, military 
approval of this portion was with- 
drawn, too late to substitute other 
copy or to rearrange the continua- 


tion copy.—Editor 





hr is normal for such low energy tubes. Nichrome wire 
is used for the filament in place of tungsten to obtain 
constant current over the range of battery voltage (1.40 


to 1.20 volts). 


Mounting Factors 

There are several ways in which the designer of elec 
tronic equipment can contribute to a satisfactory life of 
the subminiature tube. Mounting and cooling of the 
tube is one of the most important factors to be con- 
sidered. As the equipment and the parts thereof assume 
smaller and smaller dimensions the heat to be dissipated 
often remains substantially unchanged. In addition, 
higher environmental temperatures are often encount- 
ered in applications of mimaturized units. The resulting 
high operating temperatures are sufficient to cause some 
reduction in the stability or life of practically all elec- 
tronic components, including tubes. In fact, the chief 


Fig. 3 (Left)—Subminiature Clarke Shieldmounts are in 
the form of a C-shaped spring wrap-around to obtain good 
thermal contact. (Right) The Staver Sub-Mini-Shield is a 
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effect of high temperature on vacuum tubes is a short- 


ening of their life expectancy. 

sudden change in operating temperature may not 
cause an immediate corresponding shift in the electrical 
characteristics of a tube, but prolonged high tempera- 
tures can cause failure by destruction of the lead wire 
seal due to electrolysis, as well as by a slow evolution 
of gases from the glass and other parts in the tube, 
producing a gradual deterioration of cathode activity 
and of the insulating surfaces. Operating voltages and 
power dissipation and service conditions also affect the 
life. 

A tube operating free of any conducting support and 
standing in air of room temperature radiates about 40 
per cent of its thermal dissipation from the bulb and 
leads. The remainder is carried away by the free 
convection of air. The bulb temperature of a tube (34 
in. diam by 1.375 in. long) dissipating 3 thermal watts 
in this condition is about 130 C. With only radiation 
and convection to provide cooling, the temperature of 
surrounding objects assumes considerable importance, 
that is, close proximity of other tubes may raise the 
bulb temperature of the foregoing tube by over 20 C. 

\ttempts to improve the radiation from the bulb by 
blackening or sandblasting the glass have resulted in 
higher rather than in lower temperature because these 
surfaces absorb heat normally radiated through the 
glass, thus increasing the bulb wall temperature. 

The mounting of the subminiature tube itself has a 
decided influence upon the temperature. Tube clamps. 
leads, sockets and shields serve to drain away through 
conduction a proportion of the heat which, in well de- 
signed mountings, shoul that 
' or example, a 
reduction of 18 C can be obtained merely by inserting 
the subminiature tube into a wired which is 
mounted on a '»5 in. metal chassis. A firm metallic 
connection to the bulb by a thermally grounded spring 
clamp (such as “Shieldmount”) or foil wrap-around, 
is the best means of insuring control of tube tempera- 
tures. A shield bracket attached to the tube lowers the 
tube temperature considerably, Fig. 3. Although fuse 
clips have a relatively small area of clamping they may 
he used to reduce tube temperature by about 20 C. In 

fabricated from a 


an analogous fashion wraps can be 
metal foil, wire mesh or spring materials. <A _ well 


grounded wrap will achieve a reduction of 50 C or 


easily exceed carried 


away by convection plus radiation. 


socket 





combination of a split aluminum wrap-around shield and 
a fuse-clip-type mount made of brass or phosphor bronze. 
Perforated metal sleeves are also used as cooling shields. 


87 








| a) 


Flat 
PRESS BASES 





Round 
PREFORMED BUTTON BASES 


more. Metals of high thermal conductivity are pref 
erable, but when used as a spring, their choice is 
limited by the mechanical strength at the bulb tempera- 
tures under consideration. The clamp or wrap should, 
of course, contact the glass over as large an area as 
possible, and should extend entirely to the base of the 
tube. If thermal contact cannot be made from the bulb 
to the cooler metal in the equipment, a mounting plate 
designed to serve as a radiator may be used. Sprayed 
metal coatings have been used on tubes of the smallest 
size (T-1). 

Subminiature tubes come in four different types of 
bases, Fig. 4. The flat base takes considerable “know- 
how” to produce as the chief problem here is to main- 
tain uniform lead spacing while the seal is being made 
from the tubular glass envelope itself. The round or 
oval base first has the leads sealed in a glass button 
which is then “welded” to the tubular envelope. This 
double heating calls for lead wire of slightly larger 
diameter to compensate for loss of metal due to oxida- 
tion. The final limitation in lead size, however, is 
fragility. For printed circuit application the flat-press 
base appears to offer certain advantages as the leads 
can be run very close to the circuit and the fanning out 
presents no cross-over problem at the tube base. The 
oval base combines the linear form of the flat press with 
the button type construction. With a center-to-center 
lead spacing of 0.050 in. a maximum of seven leads can 
be used with the flat-press base but when a double 
triode is encountered, the round button type base is 
needed in order to accommodate the eight connections 
required. Spacing is 0.080 in. The cross-press base of 
cruciform design is used primarily by a manufacturer of 
subminiature electrometer tubes. 

In potted and printed circuits, it is a common prac- 
tice to solder the tube leads to the circuit. Also, leads 
are run through punched or drilled and eyeleted holes 
in laminated plastics dielectric boards of circuit cards 
and soldered to the eyelets as shown in Fig. 5. 

When tubes have to be exchanged and replaced with 


Gruciform 


Fig. 4 (Left)—Four Types of 
subminiature tube bases. Two 
are pressed directly from the 
tubular glass envelope, the 
others have the leads first 
sealed in a glass button. 


te 


Fig. 5—The three subminia- 
ture tubes used on this unit 
subassembly for a large elec- 
tronic device are held on the 
card by means of fuse clips. 


Leads are soldered to eyelets 
in punched holes in the phe- 
nolic laminate dielectric board. 
(The Reflectone Cop.) 





some relative ease—still not too satisfactory a procedure 

—tube sockets are available for the round as well as for 
the flat-press seal, Fig. 6. In view of the small dimensions 
together with the requirement of providing adequate 
insulation, several military development programs are 
currently in progress aiming at an improved socket 
design. One of the biggest problems is preventing the 
tube pins from wedging between the spring socket and 
the plastics housing. At the present time, tools similar 
to pin gages are being developed which will align spring 
members of the socket while the leads are being soldered 
to the looped ends. Another design goal is to attain an 
initial insertion force of 4 lb (max 8 lb) with not more 
than 30 per cent loss from the initial value after 250 
insertions and withdrawals. 

Conventional sockets are mica-filled phenolics for the 
insulator body, rated 100 C safe operating temperature. 
Consideration is being given the use of higher tempera- 
ture plastics such as glass-bonded mica, the alkyds, the 
melamines and silicone molding resins. Specific objec- 
tives for improved sockets are: pins achieving a con- 
tact resistance of 0.015 ohm max, withstanding voltage 
1500 volts, insulation resistance 50,000 ohms and 
moisture test 10 megohms. 
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or use in experimental circuits, “bread board” set- 
ups, testing, etc., an interesting development is depicted 
in Fig. 7 which shows an adaptor for receiving the 1.5 
in. long tube leads on top and a standard octal base on 
the bottom. 

Embedment of subminiature tubes in thermosetting 
polyesters requires certain precautions. Most of the 
potting compounds contract in volume during polymeri- 
zation thereby exerting pressure which may well lead 
to breakage of the bulb. This tendency may be counter- 
acted by blending in suitable polyesters to produce a 
slightly non-rigid plastic composition, or by arranging 
the form in such a way that the plastic covering the 
tube is relatively thin. 

Still further, good results have been obtained by 
providing the tubes with a nylon or silicone rubber 
jacket prior to embedding. It is obvious, that when 
embedding the tube within a casting, the heat transfer 
from the bulb is considerably decreased, a fact which 
may prvent the tubes from being used at their rated 
capacity. Consequently, a desirable compromise design 
may be achieved by potting all circuit elements except 
tubes. 

The noise level of subminiature tubes is inherently 
low. Typical values quoted are 2 microvolts referred 
to the grid. In the General Radio sound level meter 
(illustrated) which employs subminiature tubes oper- 
ated off a 114-volt dry cell, the noise output of the tube 
over the 20 ke band is stated 
to be in the order of 2 micro- 
volts. In hearing-aids it has 
heen found possible to lower 
the microphonics by the use 
of two amplifier tubes which 
are series connected at 5¢ volt 
per filament. This results in 
a filament length of half the 
standard size and doubles the 
frequency of vibrations at half 
the amplitude. The base fre- 
juency becomes much higher 
than the cut-off frequency of 
4000 cps typical in hearing- 
aids, 

Hearing-aid and other bat- 
tery-operated — subminature 
tubes originally were de- 
signed ‘with filaments rated 
for 1.4 volts. Since the batter- 
ies decline within a short time 
from the peak of 1.4 volts, the 
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See Box on page 87 





In conclusion it may be well to summarize the advan- 
tages and disadvantages of subminiature tubes. The 
overwhelming advantage of subminiature tubes resides 
in their small size, low weight and great resistance to 
mechanical shock and vibration. The tubes lend them- 
selves very well in connection with printed circuits and 
card-type electronic circuits. Also they may be em- 
bedded with certain precautions in cast assemblies as 
described above. 

On the negative side, such tubes require a more 
carefully designed mounting, taking into consideration 
problems of heat transfer and radiation from adjacent 
tubes and other components. The replacement and 
exchanging of tubes is more time consuming, as it may 
involve the unsoldering and resoldering of leads. Even 
with the use of tube sockets, careful manipulation is 
required in order not to bend or break tube leads. 
Another problem is the attaching of test probes to 
soldered tube leads, a task which is difficult, if not 
impossible, when tube leads are covered with sleeving. 


(Continued on page 278) 
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Sound Level Meter 





tubes now come rated with a 
nominal voltage of 1.25 volts, 
+ 20 per cent. Still sufficient 
emission is obtained even at 
1.0 volts. Other standard fila- 
ment voltages are 6.3 and 
26.5 volts for indirectly 
heated cathodes. In many 
cases, tubes with identical 
characteristics are available 
with either 6.3 or 26.5 volts 
filament rating. In critical 
military applications it has 
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TOISE level of tubes is the criterion 
in establishing the low end of the 
range of sound level meters. Two type 
CK512AX subminiature tubes are used in 
the preamplifier of the General Radio 
Model 1551-A sound survey meter be- 
cause of their extremely low noise level. 
Operated off a 1%-volt dry cell, the 
noise output of this tube over the 20 ke 
band is of the order of 2 microvolts. 
This is equivalent to the signal level 
from the microphone in a sound field 
of 18 db referred to 0.0002 microbar. 
Hence measurements down to 24 db (4 


microvolts output) are possible and the 
overall gain of the instrument is suffi- 
cient to make such measurements. The 
gain of the first input tube is about 
18 db and hence the tolerable noise in 
the output must be below 30 microvolts. 
Circuit consists of a two-stage triod- 
connected amplifier, a stabilized main 
amplifier with a large amount of nega- 
tive feedback for stability, and two out- 
put amplifiers. As seen in the photo- 
graph, seven subminiature tubes are 
used in all, four CK512AX and three 
CK533AX. ood 
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Repulsion-type MOTORS 


Operating characteristics of the three major types and sev- 
eral variations of these oldest forms of single-phase motors are 
reviewed for the benefit of the driven equipment designer. 


ROBABLY the first type of single-phase motor to 
gain wide-spread commercial acceptance was the 
repulsion-start induction motor. It has been in use 


for over fifty years and has proved popular for many 
applications. It is one member of an interesting and 
useful family of motors generally classified as repulsion 
types as indicated by the definitions on the facing page. 

A single-phase induction motor has no starting torque 
and it is necessary to introduce some means of starting 


W. R. APPLEMAN, Development Engineer, The Master Electric Company 


and accelerating it, but it has excellent running char- 
acteristics. A repulsion motor, on the other hand, has 
excellent starting torque, with the additional quality of 
drawing low starting current with respect to torque, but 
in its simplest form has poor running characteristics. 
It was only natural, then, that the starting character- 
istics of the repulsion motor be combined with the run- 
ning characteristics of the induction motor to form the 
repulsion-start induction motor. 


Table | — NEMA Standard Breakdown Torque Ratings for 
Single-Phase Induction Motors (MG1-2.7) 


Standard frequencies, cycles 








60 50 


60 50-25 60 50 60 

Std. Standard synchronous speeds, rpm 

Hp 3600 3000 1800 1500 1200 1000 900 

Breakdown torque 

1/20 'e/83>.-24-44 46:37.1 48-85 6.0-10.4 7.2-12.4 8.0-13.5 Figures at left 
1/12 3.7-60 4.4. 7.2 Sees 60ee® 400065 1984408 185-215  arobrochdown 
1/8 6.0- 8.7 7.2-10.5 115-165 13.8-19.8 —16.5-24.1 19.8-28.9 —21.5-31.5 torques in oz - 
1/6 B.7-11.5 10.5-13.8 16.5-21.5 19.8-25.8 24.1-31.5 -28.9-37.8 315-405 go, th 
1/4 115-165  13.8-19.8  21-5-31.5 25.8-37.8  31.5-44.0  37.8-53.0 40.5-58.0 . P 
1/3 16.5-21.5 19.8-25.8  31.5-40.5 37.8-48.5  44.0-58.0 53.0-69.5 58.0-77.0 "Os 

1/2 21.5-31.5 25.8-37.8  40.5-58.0 48.5-69.5  58.0-82.5  69.5-99.0 
3/4 31.5-44.0  37.8-53.0  58.0-82.5 69.5-99.0 ” 

44.0-58.0  53.0-69.5 5.16- 6.9 , r 

5.16- 6.8 6.19- 8.2 6.9- 9.2 . * 

11/2 3.6- 4.6 4.3- 5.5 6.8-10.1 8.2-12.1 9.2-13.8 * * Torques in lb - 
2 4.6- 6.0 5.5- 7.2 10.1-13.0 12.1-15.6 —13.8-18.0 * * ft for integral- 
3 6.0- 8.6  7.2-10.2° 13.0-19.0 15.6-22.8  18.0-25.8 * * hp-motors. 

5 8.6-13.5  10.2-16.2  19.0-30.0 22.8-36.0  25.8-40.5 * . 
71/2 13.5-20.0 —16.2-24.0 30.0-45.0 36.0-54.0 40.5-60.0 * * 

10 20.0-27.0  24.0-32.4  45.0-60.0 54.0-72.0 * * * 





* These are standard ratings for which no standard torque values have been established. 


NOTE I—The breakdown torque range includes the higher figure down to, but not including, the lower figure. 
NOTE !l—The horsepower rating of motors designed to operate on two or more frequencies shall be determined 
by the torque at the highest rated frequency. 
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Repulsion 
Motors 


Classified 


The characteristics of the simple repulsion motor are 
similar to those of the series motor and for comparison 
the two are shown schematically in Fig. 1. Unlike the 
series motor at 4 where the brushes are connected 
to the source of power and the current led conductively 
into the armature, for the repulsion motor the brushes 
are short circuited and the current led inductively into 
the armature as at B and C. In either case when cur- 
rent passes through the armature circuit a flux will be 


J nducing 


winding 


Repulsion Motor—A single-phase motor with a stator winding ar- 
ranged for connection to a source of power and a rotor winding 
connected to a commutator. 
circuited and are so placed that the magnetic axis of the rotor winding 
is inclined to the magnetic axis of the stator winding. This type of 
motor has a varying-speed characteristic. 

Repulsion-start Induction Motor—A single-phase motor having the 
same windings as a repulsion motor, but at a predetermined speed the 
rotor winding is short-circuited or otherwise connected to give the 
equivalent of a squirrel-cage winding. It starts as a repulsion motor 
but operates as an induction motor with constant-speed characteristics. 

Repulsion-Induction Motor—A form of repulsion motor which has a 
squirrel-cage winding in the rotor in addition to the repulsion motor 
winding. A motor of this type may have either a constant-speed 
(see MG1-1.15) or varying-speed (see MG1-1.16) characteristic. 





Brushes on the commutator are short- 





set up which will react with the flux of the field winding. 
At the instant shown, the current in the armature is 
flowing upwards at the dots or arrow points and down- 
wards at the crosses or arrow ends, producing clockwise 
rotation. 

The repulsion motor at B is a transitional presenta- 


tion. In practice it is not necessary to use separate 
windings for producing the field flux and for inducing 
current in the armature. These two fields shown at 90 


\ 


Stator 


Inducing winding 


Cc 


Fig. 1—Schematic comparison between series motor and simple repulsion motor. 


Table II—Minimum Locked-Rotor Torques for Single-Phase, 


General-Purpose Fhp Motors 


Frequency 60 50 60 50 


Speed, rpm 3600 3000 1500 


1800 


84 
5 33 
21 2 46 
26 ; at 
37 . 85 
50 
61 


MGI — 4.5 
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Minimum locked-rotor torque, oz-ft 


Table [1]—Service Factors 


for General-Purpose 40 C, 


60 50 Fhp Induction Motors 


1200 1000 


Service factor 


32 1/20, 1/12,"1/8 
43 5 1/6, 1/4, 1/3 
7 1/2, 3/4, 1 

100 1%, 2 

3 and larger 





NEMA MGI — 6.7 






















electrical degrees to each other may be considered as 
components of a single flux. If at C one stator winding 
is inserted in a position between the two hypothetical 
windings shown at B, its flux will have one component 
in line with the brushes for inducing the current and a 
second component at right angles to the brushes for 
reacting with the armature flux to produce torque. This 
is shown in vector form at C. 

There are two neutral positions where the brushes 
may be set with respect to the field winding where no 
torque will be produced. If the brushes are in line with 
the field poles, the effect is the same as if the inducing 
winding were energized but the field winding was not. 
This is called the hard neutral and is sharply defined. 
If the brushes are shifted slightly from this position, 
the motor will start to rotate in the direction in which 
the brushes are shifted. 

If the brushes are lined up between the field poles, 
there will be a second point of no starting torque, known 
as the soft neutral. This is equivalent to having a field 
winding producing flux, but no current flow in the 
armature to produce the armature flux. As the brushes 
are shifted from the soft neutral, the motor will tend to 
revolve in the opposite direction to the brush shift. This 
neutral is not as sharply defined as the hard neutral and 
is not normally used as a point of reference. 

The brush position for maximum locked torque is 
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usually different from that for maximum pull-up torque. 
Since the locked torque for repulsion motors is very 
high, the brushes are ordinarily set in the position of 
maximum pull-up torque. 

The armature winding is not affected by the voltage 
of the motor. If the stator is wound for 230/460 volts 
rather than the usual 115/230 volts, the turns of the 
stator are doubled and the wire size cut in half but the 
armature winding remains unchanged. This is similar 
to a transformer where if the voltage per turn in the 
primary is kept the same, the secondary winding is not 
affected as long as the output voltage is left unchanged. 

In the actual construction of the stator, concentric 
coils are almost universally used. In this type winding, 
the coils do not span the same number of teeth for each 
step. The stator is divided into equal parts according 
to the number of poles. The coils are then inserted as 
poles with the succeeding steps of each pole wound 
over two more teeth than the preceding step. The num- 
her of turns per coil increases as the span increases thus 
approaching a sinusoidal distribution of turns and flux 
distribution. 

The armature is wound similar to a d-c armature. 
Kither lap or wave winding is used. Since lap winding 
requires as many brushes as there are poles, it is com- 
mon on motors of more than four poles to use a wave- 
tvpe winding. It is also possible to eliminate some of 
the required brushes on the lap-type winding if the 
commutator is cross connected. This’ term means that 
wires are connected to the back of the commutator con 
necting bars of the same polarity and in the same 
relative position with respect to like poles. 

In a d-c series motor where the armature winding 
is electrically connected to the field winding, the brush 
holders are carefully insulated. In the repulsion-type 
motor where the armature current is induced and where 
the brushes are short circuited, there is no attempt to 
insulate the brush holders. Steel, plated to prevent rust, 
is a common material for such brush holders and brush 
rings. These are in direct contact with the heads o1 
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Fig. 2 (Left)—Type of commutator design used in repul- 
sion motors. Top—Horizontal commutator in Peerless re- 
pulsion-induction motor. Bottom—Wagner repulsion-start 
induction motor with short-circuiting necklace under radial 
type (vertical) commutator bars. Fig. 3 (Above)—Details 
of short circuiter used on Emerson repulsion-start induc- 
tion-run motor. Centrifugal force acting on pivoted rollers 
cams “necklace” against commutator bars, reacted by 
helical spring pressure. 
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feld rings. Some manufacturers depend on the con- 
ductivity of the brush holders and brush rings them- 
selves to carry the current between the brushes, but it is 
more common practice to have the brushes connected 
in pairs using copper wire the 
ends of the brushes. 


shunts imbedded in 


Repulsion motor commutators are of two general 
types, Fig. 2. In the horizontal-type commutator, the 
brush surface is parallel to the shaft and the brushes 


are in a radial position. In the vertical-type commu- 
















hars are V-shaped with the apex near the shaft cut off. 
The horizontal construction is more widely used than 
the vertical type except where the motor uses a brush 
lifter. 

Where repulsion-type motors are of the brush riding 
type, and the motors are not frequently reversed, it is 
common to use flush mica. In this case, amber mica is 
required because this material is sufficiently soft so the 
brushes, especially when a cleaning 


agent is added, will 
wear off the mica as it wears off the copper. Where the 


































































































tator, the brushes feed horizontally. The commutator mica is undercut, India or hard mica may be used. 
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Performance Curves of Various Types of Single-Phase Repulsion Motors 
100 
s& 90 
w* 
1800 80 
1100 70 
1600 60 
a: 50 
a 
-s 40 | 
S | | tt | 
L 30 o T — 
= Locked forquve 426 /b- 
~ 20 +— Locked current ae _ 
& Max forque 25.6 /b-fF | 
~ 40 Pull-up torque —-23.6_ /b-f# +— 
2 Running torque 9.1 /o-fF | 
0 an — 
Hp output 
0 5 0 I 20 2% 30 35 40 45 50 
Torque, lb-ft 
Be x BS E | | Locked torque - 8/ oz- ft A 
4000 | cs a Locked current- 25 amp a ae 
25 E es ; 
Angle of 1 55,°°° <5 s § 
shitt of 90 1800 18 1800 z 
3500 brushes 4 
trom 80 1600 16 1600 ‘ 
neutral 1400 14 1400 
1- Gdeg 
3000 1200 2-15 * 1200 12 1200 
3- 24 » 1000 10 1000 
, o s ” 
ae 800 8 800 
£500 1000 ‘wae 600 6 600 
| 
ome Speed vs 400 4 400 
forque 
2000 800N\) === Input vs 200 . ov 
# +f 
, : a watts 0 5 > ; ; 3 0 7 
a. Hp output 
fe A 
5 i500 600) P 0 20 4 «60 80 100 120 
5 Jr Torque , 02 - ft 
i Curves by Courtesy The Leland Electric Co 
i 000 400 
gi A—Repulsion-start, induction-run 
F 500 200 3 hp, 115/230 volts, 60 cycles, 1725 rpm 
a B—Repulsion-induction 
e 5 hp, 230 voits, 60 cycles, 1725 rpm 
ei 0 0 C—Mechanically reversible repulsion motor 
& o 200 400 600 800 1000 Va hp, 115/230 volts, 60 cycles, 500-2500 rpm 
Output, watts 
k 0 20 40 60 80 100 D—Electrically reversible repulsion-induction 
Torque, oz- ft Ya hp, 115 volts, 60 cycles, 1725 rpm 





SEPTEMBER 1952 





















































% 
%, 
Vy 

66 

56 6h 

66 

66 % 

66 

66 l 
1-1 
2 
3 
5 
7-q 
10 


** 
**KK The manufacturer shows these in non-NEMA frames. 
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56.6 
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Motors using brush lifters often use undercut mica as 
the brushes do not ride on the commutator long enough 
to grind off the mica that tends to rise above the 
surface. 

One of the main purposes served by brush lifters is to 
eliminate r-f brush noise during operation. On a brush- 
riding types motor, where brush noise is objectionable. 
a soft brush is used. 

Motors of the repulsion-start induction-run type must 
have some method of converting from the repulsion- 
type motor with its wound armature to the induction 
type with its squirrel-cage rotor. This is in effect 
accomplished by the use of a short circuiter, a centrif- 
ugally controlled mechanism that at a predetermined 
speed (75 to 80 per cent of synchronism) thrusts copper 
segments against the commutator bars, Fig. 3. With 
the bars short-circuited, no current is carried in the 
brushes and they may then be removed from the com- 
mutator with no adverse effect on motor performance 

As has been indicated, the simple repulsion motor 
acts like a series motor; it has a high locked torque, will 
run slowly at heavy loads and fast at light loads. It 
has no limiting speed as has an induction motor and 
hence is left connected to the load at all times. The 
brushes carry current the entire time the motor is 
connected to the line. Commutation is seldom good so 
it creates radio interference. 

The speed of this type motor depends to a great 
extent on the position of the brushes. Some are there- 
fore equipped with a lever or other mechanism that will 
permit shifting the brushes and in that way obtain a 
variable-speed motor, Fig. 4. It is common to connect 
this lever mechanically to a foot pedal to simplify such 
speed control. 

In the repulsion-start induction-run motor, when the 
armature short circuiter is in the running position. 
the motor acts as a simple induction type and top speed 
is limited at some value below synchronism. The load 
need not remain connected to prevent the motor run- 
ning away. 

Another way of obtaining a limiting top speed but at 
a speed above synchronism, is for the motor designer to 
place conductor bars in the rotor below the armature 
winding. This then gives a rotor that is a combination 
of the squirrel-cage type and the wound-armature repul- 
sion. This repulsion-induction motor is excellent for 
applications where the load may rise to a very high 
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4 (Left)—Leland 
reversible brush shifting lever. Fig. 5 (Right)—-Exploded view of a Delco 
repulsion-start induction-run motor with plain bearing construction. 













variable-speed repulsion motor with manual 


point during the duty cycle. In this case it will merely 
slow down, shift more burden to the repulsion winding 
and then go back up to speed after it has passed 
through that point. 

Care must be used in applying this motor to make 
sure that it operates below synchronism. Above syn- 
chronism the squirrel-cage bars carry generator cur- 
rent. It is not unusual for this type motor to draw 
as. many watts at no load as at full load and since under 
this condition all watts consumed are lost as heat, the 
motor temperature is likely to rise rapidly. The motor 
must be connected to the load at all times unless de- 
signed especially to limit the no-load speed. 

The repulsion winding of such a motor draws current 
at all times and the brushes must be left on the com- 
mutator. The amount of current flowing through the 
brushes is, however, much less than that of a straight- 
repulsion motor since much of the load at full speed is 
carried by the embedded squirrel-cage rotor bars. This 
results in improved commutation. 


Mechanical and Electrical Reversible Types 


\s was pointed out, the direction of rotation of a 
repulsion motor is dependent upon the relative position 
of the brushes and the field winding. Mechanically re- 
versible motors have means for shifting the brushes to 
reverse the direction of rotation (Fig. 4). Electrically 
reversible motors operate in either one of two ways. In 
one, a set of brushes is supplied for each direction of 
rotation and a switching mechanism connects the 
brushes required for that particular direction of 
rotation. 

The other method is to equip the stator with an 
auxiliary winding and connect it in series with the main 
winding. If one auxiliary winding is used, it is necessary 
to reverse this winding with relation to the main wind- 
ing in order to reverse the direction of rotation of the 
motor. This results in a four-lead electrically reversible 
motor, two leads on the main winding and two on the 
auxiliary. If two auxiliary windings are used, one for 
each direction of rotation, both can be attached-to the 
end of the main winding, resulting in a three-lead elec- 
trically reversible motor. 

The auxiliary windings are located 90 electrical de- 
grees from the main winding. In the case of the four- 
lead motor, it is common to have as many auxiliary 

(Continued on page 292) 
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Electrical insulating TAPES 







in small appliances 






Combining the functions of an insulator and a structural holding material, these pres- e 
° * ie 
sure-sensitive tapes have served to boost production rates and cut manufacturing costs. ‘ 


HREE basic types of electrical insulating tapes* 

have been adopted by many manufacturers with 

substantial savings in time and money. These 
are: (1) Purified crepe-paper tape; (2) polyvinyl chlo- 
ride tape and, (3) glass-cloth tape with thermosetting 
adhesive. 

Pressure-sensitive adhesive electrical tape using puri- 
fied-crepe-paper tape has become fairly standard in con- 
struction of field coils in small motors for fans, hair 
dryers and electrical mixers. Impregnation with an elec- 
trical-grade saturating solution unifies the crepe backing 
to increase mechanical and dielectric strength and pre- 
vents excessive water absorption. A typical application 
of this tape is in winding the field coil for a shaded- 





pole induction motor for use in an electric fan—gener- 
ally of salient pole construction with two or four poles. 

Two layers of tape as wide as the thickness of the 
coil are applied circumferentially, adhesive side up, on 
a coil winding form. (See Fig. 1.) Four tape strips 
are then placed, adhesive side up, parallel to the winding 
arbor, One in the center of each of the rectangular sides 
of the coil form. When the required number of turns 
of wire are wound on the form, each of the four strips 
of tape is brought up around the sides of the coil and 


* See ‘‘Pressure-Sensitive Adhesive Tapes for Improved 
Faster Assembly,” P. L. Hedrick and W. H. O’Neal, ELectricat MANvu- 
FACTURING, July 1950, p. 82. 
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Insulation, 





overlapped. Aiter the wire is cut to proper lead length, 
the coil is removed from the winding form. 

The tape around the center of the coil has a two-fold 
purpose: to hold the coil in shape and to insulate the 
coil when it is later assembled on the pole piece, par 
ticularly in the corners. One of the four cross-tapes 
prevents the leads from pulling loose. In the construc- 
tion of a two-speed fan, a speed-control winding is 
superimposed on the main winding. To maintain a bal- 
anced flux condition, it is necessary to cross-connect the 
two coils, This sets up a potential gradient between the 
two coils. The problem of interwinding insulation is 
neatly solved by placing another strip of tape, adhesive 
side up, over the conductors of the first coil before the 
second winding is begun. 

After the coil is wound, in- 
sulation tubing is slipped over 
the leads and each side of the 
coil is wrapped with at least 
two thicknesses of tape (Fig. 
2). The tape is furnished in 
widths to conform with the 
various lengths of coil sides. 
Fig. 3 shows two types of field 
coils after winding and after 
final taping. 

In the light of frequent as- 
sembly and processing, several 
physical attributes of the tape 
should be mentioned. When 
the field coils are placed in the 
motor frame and formed on 
the pole pieces, the tape must 
have both toughness and con- 
formability to withstand form- 
ing pressures of 1500 to 2000 
psi. The 12- to 13-per cent stretch inherent in the crepe 
backing permits the coil to take form without rupturing 
the insulation barrier between the coil and the pole 
piece. The coil is held in the frame with a steel coil pin. 
The insulation between the pin and the coil is supplied 
by the tape already on the coil. 

For general indoor use most fans do not require a 
moisture-proofing treatment. However, window ven- 
tilator fans are subject to moisture, vapors, and some- 
times even are directly exposed to rain. To insure 
failure-free operation under these conditions, the ven- 
tilator-fan motor is generally given two impregnations 
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with insulating varnish followed by a baking cycle after 
each impregnation. Standardized tests require that 
this type of fan operate continuously for 24 hr in an 
80 F, 80-per cent RH atmosphere, as well as continue 
to function after being subjected to a 4-hr water spray, 
simulating rain, striking the fan at a 45-deg angle. 

To meet these rigid requirements it was formerly 
considered necessary to use varnished cambric at all 
joints, at the coil-pin location, and between the coil and 
the pole. In addition, the field coils were laboriously 
taped spirally with a cotton webbing before the varnish 
impregnation. With the development and adoption of 
a crepe-paper adhesive tape that lends itself to varnish 
impregnation, substantial material and labor savings 


have been effected by this type of construction. 

The second type of tape finding wide usage in the 
manufacture of small appliances is a thin, waterproof, 
oilproof, high-dielectric polyvinyl chloride insulating 
tape. Available in both 0.007-in. and 0.010-in. caliper, 
this tape is particularly suited to splicing the power 
suply cord to the leads from the switch and motor. The 
thinness and conformability of this tape produce an 
insulated splice in keeping with the small size of the 
appliance. Because of the high dielectric strength of 
1000 vpm, this tape has replaced the bulkier and more 
time-consuming rubber and friction splices. 

Fig. 4 shows this splice completed and the fan ready 
for final assembly. Note that this splice has been taped 
to one of the motor-support frame wires, effectively 
keeping the splice away from rotating blades and elimi- 
nating the possibility of a noisy vibration between the 
power cords and the fan frame. 

In the production of appliances which operate at 
elevated temperatures, such as toasters, irons, hot 
plates, and waffle irons, wide use is made of a third 
type of tape. This high-temperature, pressure-sensitive, 
insulating tape has a backing of 0.004-in. thickly woven 
glass fiber, and, in keeping with its high-temperature 
applications, has a thermosetting adhesive that is more 
than 0.002-in. thick. No heat is required to make this 
tape stick upon application, but any subsequent ex- 
posures to operating or processing heat will increase 
the bond of the tape and finally “thermoset” the 
adhesive. 

In the assembly of the power supply cord to a flatiron, 
the last few inches of the conductor entering the iron 
are generally of high-temperature nickel, rather than of 
copper. These short leads are joined to the cotton- 
covered asbestos heater cord with a press-type con- 
nector. This junction is insulated by spiral wrapping 
with several inches of the glass-fiber adhesive tape. 
Glass sleeving is slipped over the short lead wires and 
is further secured with an additional wrap of the tape 
(Fig. 5). 

Fig. 6 shows the application of this glass-fiber tape to 
a neoprene-base power supply cord for a hot plate. 
In addition to protecting the power cord from the ele- 
vated temperatures of this appliance, the tape also serves 
a mechanical function in resisting abrasion where the 
cord enters the hot plate frame. 


(Continued on page 304) 
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JOHN M. LEONARD* 
Protective Coatings Branch. Chemistry Div. 
Naval Research Laboratory 


HERE are many problems connected with the 
specification, manufacture and use of electrical 
equipment. There are none more fraught with 
misunderstandings and fuzzy thinking than the 
“moisture and fungus” couple. In brief review, our 
awareness of the problem arose in the early days of 
the war in the South Pacific. Electrical and electronic 
gear failed at spectacular, thoroughly alarming rates. 
Much of it was in bad shape on arrival in the theatre of 
operations; more of it failed in the various storage 
depots ; operational failures, too, were very high. The 
enormous losses in dollars would be difficult enough 
to calculate—of greater importance and quite beyond 
reckoning are the extra logistic burden and the handicap 
which the deteriorations laid upon military operations. 
Implements of war were especially scarce and 
precious in those early days. The slow convoys of 
cargo vessels from the States were months en route and 
their numbers were worse than decimated when they 
finally arrived. To have half or more of the electronic 





* The opinions expressed herein are the author’s own; they do not 
necessarily reflect the official views of the Navy Department. 
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equipment inoperable and overgrown with mildew was 
intolerable. The alarm injected a new note into the speci- 
fication and procurement of electrical material generally. 
Resistance to tropical environment became an almost 
overriding desideratum. The practical means of achiev- 
ing it became matters of active investigation. 

The U. S. Army Signal Corps was the first to take 
direct remedial action. It prescribed, as a third (or 
higher) echelon maintenance treatment, the cleansing 
and baking out of the affected equipment, followed by an 
overall spray coating of the circuit elements. The 
technique commenced as maintenance but it rapidly 
evolved to the point where it became an operation of 
the equipment manufacturer. By the end of the war 
the major portion of military electronic equipment was 
receiving the “MFP” treatment. Even those who 
doubted its efficacy tolerated it—on the ground that 
it probably did no harm and it might do some good. 
Under the press of war, there was no demonstrable 
proof, either for or against it. To some extent, the 
attitude still exists. Specifications for the coating (1)f 





+ Numerals in parentheses apply to references at end of article 


Typical tropical jungle conditions (left) un- 
der which Navy tests were conducted in Pan- 
ama: In this setup, painted wood panels are 
undergoing mildew-resistance tests. Fig. 1— 
Stages of mold development: (a) spore ger- 
mination; (b) vegetative mycelium (spread- 
ing mat of fibers); (c) growing conidiophore 
with ripe conidia (new crop of spores). 
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and its mode of application (2) are current. 


Basic Considerations. Mildew itself is a common 
enough phenomenon. Everyone of us has seen it on 
stale bread, or leather and on rotten fruit. Its presence 
on such seemingly unlikely things as electronic com- 
ponents is perhaps, somewhat more spectacular to the 
uninitiated simply because it is unexpected. But there is 
no essential difference. The mold is deriving nutriment 
from the surface—either from the material itself or from 
chance debris. 

How then, may mold affect electrical equipment: 
Some species of mold have remarkable abilities for 
digesting cellulose—cotton insulation for example. The 
weakening of cotton fiber is not uncommon, but it is 
of little practical importance to the manufacturer of 
electronic equipment. Cotton insulation is seldom under 
great mechanical stress once the equipment is assembled. 
(As we shall see later, cotton insulation has a much more 
important weakness than its vulnerability to fungus.) 
Most fungus growth is confined simply to the surfaces 
upon which it grows. There is little or no actual dis- 
integration of the underlying material. When dry mold 
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It is necessary to assess and segre- 
gate the relative importance of these 
closely associated phenomena. The 
efficacy of certain’ established 
“moisture- and fungus-proofing” 
treatments is critically re-appraised 
in the light of new studies of the 
subject, including realistic field 
tests at the Navy’s Panama 
Canal Zone tropical test station. 


spores (a sort of seed) fall upon an insulating surface, 
those spores are no more detrimental than so much dust. 
ut if a sufficiently high humidity develops, the spores 
germinate. Within a short time there is a tangle of germ 
tubes. If the favorable conditions continue and food is 
available, the vegetative fibers develop into a mycelium, 
or mat whch may blanket the surface. Growing verti- 
cally from the mat are vertical conidiophores, bearing 
conidia, or new crops of spores. The process is exempli- 
fied in the photomicrographic drawings of Fig. 1. A 
glance at the sketches suffices to show how the interlacing 
of microscopic fibers can impair insulation even before 
the mold growth is visible to the naked eye. These fungus 
threads containing more than 95 per cent water with dis- 
solved salts are sources of electrical leakages and di- 
electric losses. 

It must not be forgotten, however, that moisture is a 
prerequisite for fungus growth. The presence of mold 
growth is conclusive evidence that the article is or has 
been damp. Moisture, of itself, is notoriously detrimental 
to insulating materials, and of itself, might explain the 
failures and functional impairments of electronic equip- 








ments. It would have been rash to say that moisture is 
the criminal and fungus the insignificant accomplice, 
especially during the war, when solid information on the 
point was lacking. Since the separate importances of 
mold and moisture were obscure, the rationale of the 
MFP treatment is evident—control them both as best 
we can! The varnish coating would serve to retard 
the absorption of moisture by susceptible circuit ele- 
ments and would make fairly nonwettable surfaces 
to minimize electrical leakages from condensation 
moisture. In addition, the varnish film would be, of 
itself, somewhat more resistant to fungus than the 
underlying materials, but as an added measure of 
safety against mildew, a toxic agent or fungicide was 
incorporated in the varnish. 

The MFP treatment was, of course, not the only 
remedial measure undertaken. Improved packaging 
practices made great progress, as did the selection 
of materials which are resistant to both moisture and 
mildew. But neither these nor other approaches could 
afford complete solutions; realizations of the very best 
in handling and manufacturing practices are simply 
not compatible with the economy of total war. So, as 
one of many corrective measures, the MFP treatment 
became common practice, endorsed by many, tolerated 
by practically everyone. 

The Current Situation. Since 1945, military interest 
shifted about 90 degrees—from the Equator to the 
Pole. This may explain in part wiry so many problems 
related to the tropics are still unanswered. Some of our 
wartime practices had no better sanction than opinion 
and a conservative policy of “playing safe.” Contrary to 
our wartime avowals, we have not used these vears of 
quasi-peace to get all of the technical answers that we 
should have. By this time the relative importances of 
moisture and mildew in the deterioration of electronic 
equipment should be clear and demonstrable; the 
sphere of usefulness of the MFP treatment should be 
defined ; there should be compedia of data to guide us 
on the climatic performances of materials, components. 
and complete equipments; and this information should 
be hard headed, realistic and reliable. By this time we 
should have made more progress at devising laboratory 
test procedures which are truly indicative of ultimate 
service performance. But to point out these shortcom- 


Fig. 2—Panama Canal Zone tests on Navy com- 
munications receivers were performed in a well- 
ventilated Quonset hut located at the jungle’s 
edge. This illustration shows the interior of 
the hut with some of the receivers under test. 


Ings 1s not to carp at the fine work that a number of 
organizations are doing, but rather to deplore that there 
isn’t more of it. 

Moisture versus Mildew. We have noted already that 
mold and moisture are almost closely associated 
mildew will not grow without moisture. Conversely, 
in the presence of moisture, mildew growth generally 
ensues. So, it becomes rather difficult to apportion 
properly their respective degrees of “guilt” in the 
functional impairment of electronic equipment. We have 
noted that the philosopy behind the MFP coating was 
one of conservatism, based on our ignorance of the 
factors involved. lor the present and future, however, 
it is important to assess the respective importances of 
the two phenomena. It is even more important to make 
realistic appraisals of the value of any remedial measures 
which are seriously proposed. 

The problem of segregating the two phenomena oi 
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moisture and fungus is one that has received some 
thoroughly competent attention from Prof. R. H. Luce 
and his associates at the Rennselaer Polytechnic Insti- 
tute with the collaboration of Kenneth Mathes of the 
General Electric Company. By the use of an ingenious 
fumigation technique, the workers at Rennselaer have 
managed to segregate the two factors and to determine 
their separate effects upon the insulation characteristics 
of a wide variety of materials used for the insulation of 
hookup wire. In justice to their prodigious effort, it 
must be acknowledged that their findings cannot be 
adequately capsulated into a sentence or two. In general, 
they conclude that materials of inferior moisture-in- 
sulating characteristics are so degraded by high hu- 
midity that the additional degradation by fungus is 
undetectable. Effectively, it amounts to the shunting 
of a low resistance (the moisture film) with a con- 
siderably higher resistance (the fungal threads). On the 
other hand, materials having superior moisture-in-su- 
lating characteristics do show demonstrable drops in 
resistance when fungus grows upon them. Here the 
situation amounts to the shunting of a high resistance 
(the insulant containing very little absorbed or adsorbed 
water) with a lower resistance (the fungal threads). 
In general, superior materials infested with fungus 
have higher resistances than the inferior ones which 
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are merely sodden with moisture.. Workers at the 
Naval Research Laboratory, using a different experi- 
mental technique on a limited group of materials, have 
come to the same conclusion. (3) 

The observed decreases in resistance are surface 
phenomena, almost exclusively. Mildew growth has no 
demonstrable effect upon the volume characteristics of 
an insulator. This is quite what one might expect, 
since mold is essentially a surface phenomenon. 
The studies relating to the separate effects of moisture 
and fungus are laboratory studies exclusively. It could 
scarcely be otherwise—discerning the subtle differences 
between “mold” and “no mold” calls for much better 
control of experimental conditions than can usually be 
had in field experimentation. 

Field Exposures. Experiments conducted under the 
carefully controlled conditions of the laboratory are 
important, especially when there is no other way of 
getting the answer, as in the experiments cited above. 
Laboratory tests are useful, too, in the preliminary 
sieving of wheat and chaff, the separation of good pros- 
pects from the poorest. To translate laboratory results 
directly into military or commercial practice, however, 
is to run some grave risks. Sometimes the risk is in 
the direction of “over-engineering’—items perfectly 
adequate to the climatic conditions of intended use are 
rejected in favor of scarce, expensive items whose 
modicum of superiority is truly superfluous. 

It must be remembered that Nature is a vast complex 
of climatic factors and their interactions. Laboratory 
simulations of a natural environment represent, at best, 
only one or two or three climatic factors and any of 
these may be distorted out of all natural proportions : 
other factors of primary or of interacting importance 
may be ignored altogether. Our common goal is to 
make electrical and electronic equipment which will 
operate reliably in extreme climatic conditions. Informa- 
tion on the performances of materials and equipments 
under the artificial conditions of the laboratory is 
useful up to a point; beyond that it is academic. Misused 
and misinterpreted, it can be a source of waste or even 
danger. 

To provide, among other things, the realistic sort 
of information which the engineer prizes, the Naval 
Research Laboratory operates a tropical exposure site 
in the Panama Canal Zone. Materials and equipments, 
ranging from a simple piece of terminal board to a vhf 
receiver, are exposed to the tropical environment in 
close approximations of the conditions which obtain in 
service. Wherever possible, the effects of the exposure 
are measured in terms of functional properties, that is, 
the tensile strength of a fabric or the electrical resistance 
of an insulator. 

The MFP Coating under Natural Tropical Condi- 
tions. One experiment (4) conducted at the NRL site 
in Panama consisted in a critical evaluation of the MFP 
treatment. Eighteen Navy communications receivers, of 
varying quality level of components, coated and un- 





IG 


0 200 400 600 800 1000 1200 
Exposure time, days 


soe 


ake OR aS 





SEPTEMBER 1952 


Fig. 3—Performances of four types of Navy 
communications receivers (RAK, RAL, RBK and 
RDZ) under alternations of wet and dry sea- 
sons at the Navy Panama Canal Zone test station. 
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coated, were exposed for almost four years in a Quonset 
hut at an edge of the jungle (Fig. 2). At intervals 
throughout the exposure period, sensitivity measure- 
ments were made (Fig. 3). During the experiment 
the receivers were given good maintenance attention, 
they were realigned and defective components were re- 
placed when necessary. A number of important con- 
clusions were drawn from the study, but the two follow- 
ing are salier.t. 

1. None of the receivers, not even those made of the 
highest quality components, is capable of withstanding 
prolonged exposure without functional impairment, com- 
ponent failure or both. 

2. The MFP coating makes no discernible contribu- 
tion either to operability or to service life. This in- 
adequacy of the coating applies to both the high- and 
the low-quality receivers. The second observation is 
regarded as a strong indictment of the MFP treatment 
and especially its emphasis as a remedy for the short- 
comings of low-quality components. The first observa- 
tion should be marked well by those who think that 
with improved materials and components the problem 
of climatic deterioration is solved and that we can now 
sit on our hands. Unquestionably, the MFP coating did 
retard metallic corrosion. There is no doubt that fungus 
growth, too, was significantly inhibited by the coating. 
This benefit, however, was not reflected in improved 
receiver performance; and this is in harmony with a 
point made earlier on the subordinate role of fungus in 
the impairment of electrical resistance. 


Effect of Toxic Agents in Coatings 


The experiment on the receivers raises another ques- 
tion. Was it the toxic agent in the HFP coating which 
retarded the development of fungus? In other words, 
might not a plain varnish with no added fungicide done 
just as much to keep the sets clean and wholesome 
looking? Since the experiment did not include a control 
coating (one containing no toxic agent) the question 
cannot be answered directly from the same body of 
data. 

Another Panama experiment on fungicidal coatings 
(5) throws some light on the matter. Two representa- 
tive vehicles, a varnish and a lacquer, were selected and 
into portions of each were ground about a hundred 
different toxic agents at four levels of concentration, 
0 percent, 1 percent, 5 percent and 10 percent. The 
coatings were applied by dip to short lengths of cotton- 
braid wire. The coated specimens were mounted in 
wooden trays (Fig. 4) and stored in a jungle hut under 
conditions somewhat similar to the conditions under 
which the receivers were exposed. After six months of 
exposure it was evident that most of the “toxic” coatings 
showed no retarding influence when compared to the 
nontoxic controls. One of this useless majority was 
pentachlorophenol, the same fungicide used in the 
study on the radio receivers, the same fungicide which 
has enjoyed wide popularity in the MFP treating of 
electronic equipment. It would seem safe to infer that 
a plain, nontoxic varnish would have conferred as much 
esthetic benefit upon the receivers as the “toxic” varnish. 

The critic may counter by observing that pentachloro- 
phenol is obsolete and that the current specification for 
the MFP coating (1) permits only salicylanilide as 
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the toxic agent. Salicylanilide was one of the hundred 
included in the study and it is definitely superior to 
pentachlorophenol, but the mold was by no means sup- 
pressed. It was merely held back a bit. When we con- 
sider that the experiments with the coatings lasted for 
only six months, the long-term benetits of even salicyl- 
anilide appear highly questionable. 

To return to the receivers, when the exposure was 
terminated, a considerable number of resistors and ca 
pacitors were detached and their characteristic proper 
ties measured. The data would be of greater value if 
the initial value for each component were known. By 
expressing the measured characteristics as percentages 
of their nominal values, comparisons of the coated and 
uncoated components are possible (Table 1). The coated 
resistors are no more concordant nor, as the table shows, 
are they closer to their rated values than are their un- 
coated counterparts. The same applies to the cased paper 
capacitors. In other words, the coating is a matter of 
complete indifference. With the mica capacitors, how- 
ever, the coating appears to be positively deleterious 

Within the limits of our experiments, it does not 
appear that fungus is an important factor in the funce- 
tional impairment of electronic equipment. This does 
not mean that it never could be a source of difficulty. 
Occasionally one observes a cobwebby growth like that 
shown in Fig. 5. In other, similar situations of “bridg- 
ing,” fungus might be a primary source of trouble. In 
the situation shown, the mold filaments probably would 
have permitted a flashover that would disintegrate the 
fungus. Even so, the unit was so damp from prolonged 
exposure to high himidity that other, more serious, 
problems were manifest. Most certainly, fungus pre- 
sents no functional problem to low-impedance circuits 
power equipment and the like. Further, if fungus 
control is sought through the application of a “toxic” 
varnish, the poisonous ingredient contributes very little 
to the suppression of the fungus, and we have already 
adduced the evidence of our own experiment to show 
that the coating itself contributes little to the improved 
functioning of equipment. 

All of this is not to say that fungus should be ignored 
and allowed to grow rampant. In military operations 
especially, an operator must have complete confidence 
in the reliability of his equipment. In the mind of the 


Table I—Summary of Component Character- 
istics after Exposure 











Observed Value 
Mean * of —_———_ x 100 | Significance 
Component Rated Value of 
difference 
Uncoated Coated 
Resistors 114.3 114.5 none 
Cased paper 
capacitors 105.7 112.9 none 
Molded mica 
capacitors 125.4 191.9 high 





* Each figure is the mean’ of 40 to 144 separate measurements 
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average person, a moldy article is “shot”; soothing 
reassurances to the contrary are apt to be unavailing. 
So the writer feels that fungus should be controlled but 
there should be no confusing of the ultimate objectives. 
\ntimildew measured per se do not increase service life 
or reliability. Fungus control must be tied to adequate 
antimoisture measures. 

A moment’s reflection on the close relationship ot 
moisture and mildew and the role of the latter in the 
overall economy of Nature will serve as the basis for 
afew guiding principles. All living things, from a blade 
of grass to a giant redwood, from a man to a mouse, 
are composed of carbon, nitrogen, oxygen and many 
ther elements. When the living createure dies, the 
micro-organisms, as agents of decay, put these elements 
back in circulation, so to speak, and also clear the world 
of a lot of cluttering debris. The point is that these 
organisms are already adapted to feeding on natural 
products. If we wish to discourage fungi, we must 
exclude the materials on which they have fed for 
centuries. In a word, exclude protein, carbohydrate and 
fatty materials as much as possible. 

A second principle is adducible from the close rela- 
tionship of water to life. All physiological processes 
from those of a microbe to those of a man, even those 
of a desert cactus—are conducted in a watery medium. 
Man is just as aquatic as a fish—the difference is that 
man carries his sea around with him as the blood, serum, 
lymph and other fluids that bathe every cell of his body. 
The fungus, too, is aquatic. Into its watery environment 
it secretes enzymes which solubilize its food prior to 
assimilation. The situation demands a certain degree of 
“wettability” or affinity for water on the part of the 
substrate if the fungus is to derive nutriment from it. 
[t follows, therefore, that low affinity for water should 
go hand in hand with low susceptibility to mildew. 
Aside from the natural oils, the generalization is very 
nearly true. At the very least, it is a useful rule of 
thumb. 

It would seem, therefore, that the solution to the 
problem very nearly boils down to a matter of (a) 
excluding materials of natural origin, and (b) selecting 
materials of minimum moisture-absorption character- 
istics. In a practical way, this would mean the elimina- 
tion of cotton braid on wire or linen lacing cords in 
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Fig. 4—Exposure tray setup for establishing the fungus- 
retarding influence of various concentrations of toxic 
agents introduced inte fungicidal coatings. 
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Fig. 5—“Bridging” type of fungal mold growth on small 
transmitter. 


favor of a good vinyl or nylon. It would mean the ex- 
clusion of cork gaskets in favor of neoprene or some 
other inert synthetic. There are dangers, however, at- 
tending this a priori method of operation. Hardly any 
material is adequately characterized simply by naming 
its principal ingredient. Vinyl resins, for example, are 
quite inert. But it is fairly common practice to plasti- 
cize them with natural oils, especially when low-tem- 
perature flexibility is desired. Oftentimes these oils 
“sweat out” enough to sustain a luxuriant crop of 
fungus. Phenolic resin would seem to be an ideal 
material, and it is, except when it is loaded with wood- 
flour or some other cellulosic product. Mineral fillers 
are much more satisfactory. So predictions on the 
fungus (or moisture) susceptibility of a given material 
depend among other things upon a complete knowledge 
of its composition, 

Some time ago the Naval Research Laboratory 
realized that the fungus resistance of many good 
synthetics as compromised by their plasticizers. The 
Laboratory undertook a survey of the fungus suscept- 
ibilities of a large number of plasticizers (6). While the 
list compiled is not exhaustive, the results do provide a 
useful compendium. Excerpts are presented in Table IT. 
From the table it may be noted that the most susceptible 
plasticizers are the natural oils and the esters of natu- 
rally occurring fatty acids. Synthetic products, have no 
close chemical relationship to natural oils, are gen- 
erally satisfactory. From the data of this and other 
similar compilations (7) it should be possible to choose 
a plasticizer which combines the right properties with 
adequate “funginertness.” (&) 

It is a rare occasion indeed when the engineer or 
electrical manufacturer knows the complete composition 
of a material or of a fabricated article which he proposes 
to use. So he can seldom say in advance that this par- 
ticular material or item at hand will prove satisfactory 
because it contains nothing which is either hygroscopic 
or fungus-susceptible. More often, the situation will 
allow him to say that this material should be excluded 
because he knows it to contain a natural product (or 
something closely related) which makes its fungus or 


(Continued on page 316) 
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Fig. 1—The new type 1551-A 
sound level meter, a portable 
battery-operated instrument, 
incorporates several new fea- 
tures and basic improvements 
over an already excellent in- 
strument without materially 
increasing the cost. Size and 
weight were reduced; operat- 
ing controls were decreased 
in number and relocated for 
easier operation; range of flat 
frequency response was ex- 
tended to 20 ke; a new cir- 
cuit was developed to main- 
tain calibration with a 33 per 
cent drop in battery voltage. 


Today's Design ‘ O U N D Performance improved, 
New functions added, 
[ re V r [ Operating controls simplified, and 
Size and weight reduced 
by more than half, but 
Price range the same 





M Availability of subminiature tubes 
shortly after World War II suggested 
the possibility of reducing the size and 
weight of the portable battery powered 
Type 759-B sound-level meter. A pre- 
liminary study was favorable and led 
to setting up a development program 
guided by five major objectives. Com- 
pared with the existing design the new 
instrument should be: 
1. Smaller and Lighter 

While the bulk and weight of the 
existing instrument were not excessive 
in a laboratory, its 22 lb was quite a 
load for one man to carry about for a 
day on a field trip. A reduction to one- 
half the size and weight was desired. 





Fig. 3—Change to subminiature tubes was the 
major factor in combining reduction in size 
with improved performance and reduced manu- 
facturing costs. 
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Fig. 2—New instrument com- 
pared with its predecessor. 

A—Weight of the compleie 
instrument was cut in half 
and volume reduced 60 per 
cent. 

B—Controls were simpli- 
fied and the panel redesigned 
for easier operation. 

C—Changeover to submin- 
iature tubes reduced the size 
and weight of the chassis and 
also reduced battery power. 

D—New amplifier is mini- 
aturized and also has better 
gain stability and a wider flat- 
response range. 


ERVIN E. GROSS, Jr. 
Engineer 
General Radio Company 


2. Greater Stability 

For a test of short duration a drop 
in battery voltage may not be im- 
portant but measurements are often 
required over a period of several hours. 
Constant sensitivity was needed for a 
variation,of 33 per cent in voltage. 

Tube noise level was also a problem 
requiring selection of tubes for the 
hrst-stage amplifier. Manufacturing 
and test expense as well as field re- 
placement would be helped if tubes with 
lower noise level could be obtained. 
3. Wider Frequency Range 

Required upper limit of frequency 
response for a sound-level meter (ASA 
Standard Z-243-1944) is only 8 ke. 
but it was felt that the new meter 
should cover the entire audio spectrum. 
New microphones are now available 
for acoustic measurements up to 15 ke 
and the amplifier should be designed 
with a flat response over this range. 
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5—Important reductions in manufacturing, test 
and calibration costs were obtained through new ideas 
incorporated in the chassis design. A—With batteries 














Microphone 


Triode pre-amplifier 





Fig. 4—Gain of the main amplifier is stabilized by 
negative feedback to give a maximum change of 0.5 
db with 33 per cent change in both A and B bat- 
teries. Overall frequency response is flat from 20 


4. Easier to Manufacture and Test 

To keep manufacturing costs in line would re- 
quire greater simplicity in design, and a reconsid- 
eration of cabinet, chassis and assembly layout 
to give ready access to all components. Time re- 
quired to test all functions should be reduced; 
instrument calibration should take no more time 
even though additional functions were added. 
5. Simpler to Operate 

Number of controls on the operating panel 
should be reduced, and reconsideration given to 
their location both for convenience in use and 
ease and accuracy of reading. Problems con- 


fronted the operator in using the instrument under 
poor lighting conditions or in viewing the panel 
from an odd angle. 











Stabilized main amplifier 


Linear db 
rectifier meter 
-6 to+l0db 


cycles to 20 ke, while weighting networks provide 
standard sound-level meter characteristics. At the 
output jack the amplifier delivers 1 volt across 20,- 
000 ohms when the panel meter reads full scale. 


A new instrument meeting these objectives 
would have a much wider field of use provided the 
price could be kept in line with the earlier instru- 
ment. That this development project was success- 
fully concluded is shown by the new Type 1551-A 
sound-level meter, Fig. 1. As compared with the 
former model the major accomplishments were: 


Old New 
Volume, cu in. 1144 464 
Weight, Ib 221% 11 
Controls on panel 9 4 
Flat frequency response to 10 ke 20 ke 
Price $350 $360 
Battery replacement cost $5.75 $2.75 


How the 60 per cent reduction in size was 





mounted on the chassis all operating tests are made with- 
out placing the instrument in its cabinet. 
the cover for the amplifier gives instant access to all tubes 


B—Removing 
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accomplished is shown by the series of illustra- 
tions in Fig. 2. Primary factor was the use of 
subminiature tubes; as shown in Fig. 3, four 
standard tubes in the older instrument were re- 
placed by seven subminiature tubes of only two 
types. Not only did these tubes perform as well 
or better than the larger ones, but the lower power 
requirement reduced the size and weight of bat- 
teries needed. 

One major development problem was the design 
of the new amplifier to meet requirements of 
greater stability, or constant gain as battery volt- 
ages dropped with use. The circuit finally developed 
is shown schematically in Fig. 4. In the circuit 
for the input preamplifier, two type CK 512-AX 
tubes were selected because this type had the low- 
est noise and microphonic level of any battery- 
operated type tested. Since previous experience 
indicated that a pentode connection of the input 
tube would invite noise trouble, the tube was 
triode connected. 

Negative feedback for gain stabilization re- 
duced input impedance and gave poor low-fre- 
quency response when used with a crystal micro- 
phone. Further, the resistance network used to 
control feedback introduced noise greater than 
the minimum input signal desired. These factors 
eliminated negative feedback as a_ stabilizing 
method. After trying a variety of other methods 
to eliminate gain changes it was found that with a 
critical value of plate resistance the gain could be 
held well within 0.5 db for a 33 per cent change in 
voltage for both the plate and filament batteries. 

Second stage of this preamplifier also ended up 
triode connected but for different reasons. Al- 


and most components. C—Amplifier shelf is hinged to 
give immediate access to back of unit; taking off the 
switch covers brings all selector switch connections out in 
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though plate and screen resistors could be chosen 
to hold gain constant with a pentode connection, 
the undistorted output into the mid-stage attenu- 
ator was too low. Output had to be high enough 
to drive the amplifier to rated output with enough 
reserve to supply losses in the weighting net- 
works. Triode connection of this second tube 
gave enough output to provide an overload factor 
of about 20-to-1. Greater dynamic range and 
better signal-to-noise ratio were obtained with 
only a slight sacrifice in stability. 

Negative feedback was used to stabilize the 
main three-stage amplifier and the two output 
amplifier stages. By careful development of 
optimum values for components in these circuits, 
it was possible to secure an exceptional degree of 
stability for a high-gain battery-powered ampli- 
fier. Over the useful life of the batteries, stability 
during continuous operation for 8 hr is within 
0.5 db. 

Band width of the amplifier was increased to 20 
ke to permit covering the complete audio spec- 
trum. The weighting circuits provide, in addi- 
tion to the flat response to 20 kc, the three fre- 
quency response characteristics required by ASA 
standards. 

Amplifier, weighting switch and attenuator 
switch are placed in shielded compartments 
mounted on the instrument chassis, as shown in 
Fig. 5. Batteries are also mounted on this chassis 
which makes complete electrical testing of the 
instrument possible out of its case. Note that the 
amplifier chassis is pivoted and can be swung up 
for full access to all components below. Tubes are 
mounted in standard subminiature sockets and held 


the open. D—Removal of three screws holding amplifier 
shelf to rubber mountings gives clear access to meter and 
battery switch. Batteries are held in place by a web strap. 
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in place by spring clips except for the two input 
tubes which are held between sponge rubber pads 
to reduce microphonics. 

Several other mechanical design problems were 
met in accomplishing the desired ends. Simple 
solution developed for mounting the batteries, 
Fig. 6, was the result of many trials. Battery 
holding and electrical contact functions are sepa- 
rated and there are no loose parts. The B battery 
has snap contacts, and a flexible flat spring assem- 
bly makes all contacts to A batteries. A single 
aluminum bracket and a web strap holds both the 
sets in place, readily accommodating variations in 
battery dimensions. 

In the development of a shock mounting for the 
amplifier compartment, weight was too light for 
commercial mounts which also would have taken 
too much space. As a compromise, three of the 
mounts shown in Fig. 7 were used, and located 


Fig. 9—A more compact panel and easier operation was 
obtained by reducing the number of separate controls from 
nine to four. Most important ones are placed at right; 
range selector switch has a mask to reduce the possibility 
of error in readings. Case is welded aluminum with four 
large rubber feet; end frames are high-impact phenolic. 





as seen at D in Fig. 5 to obtain lateral stability. 
Although the rated load per mount is more than 
the total weight of the amplifier, good isolation 
is obtained with minimum space. 

A detail problem that turned out to be a 
difficult one was the method of bringing the lead 
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Fig. 6 (Left) —Both batteries 
are held in place by a simple 
design comprising an alumin- 
um angle and a web strap. 
Note microphone well, a 
drawn cup staked in the 
aluminum panel, Power is 
wrned on by a switch closed 
by raising the microphone to 
operating position. 


Silbiaein OY 


Fig. 7 (Right)—One of the 
three rubber shock mounts 
holding the amplifier com- 
partment to the chassis. 
Three-point support combines 
good lateral stability with 
adequate isolation. 


Pill a GB EMS LES 


irom the input attenuator to the amplifier input. 
This lead had to be short, shielded, very flexible 
and free from failure due to flexing. Conven 
tional shielded leads were either too stiff or had 
too much shunt capacitance. Rigid tubing with an 
insulated tinsel wire was not dependable; a few 
fexures of the amplifier shelf would break the 
wire near the soldered joint at the bias cell. 
\nother type of flexible wire was satisfactory 
mechanically but friction between the wire insu- 
lation and the side of the shielding tube set up 
electrical noise. The answer was found in the 
design shown in Fig. 8 in which a loop of the 
tinsel wire extending from the shield tube is 
sipped through a small rubber grommet just 
ahead of the solder joint. 

A number of other problems were faced in 
keeping costs in line. For one thing, the cabinet 
was changed from a luggage type to an alumi- 
num case. The new case is one of a family of 
cabinets of this basic design now used for all 
portable General Radio instruments. It is simple, 
sturdy, uses a single latch instead of four, looks 
better and costs less. 

The old panel had to be a casting in order te 
obtain the deep well for the microphone ; the new 
panel is sheet aluminum with a simple drawn can 
(Continued on page 324) 
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‘ig. 8—This design innovation gives large rela- 
tive movement between the input lead and the 
bias cell on the, amplifier compartment with 
low noise and freedom from mechanical failure. 






























PACKAGED DRIVES with 


A. S. CARTWRIGHT, small and Medium Motor Department 
E. H. DINGER, Control Department 


General Electric Company 


RENDS away from job assembled electrical 
equipment to factory assembled units have been 
growing in recent years. There are several impor- 
tant economic and engineering reasons for this trend to 
packaged electric adjustable-speed drives. There has 
developed a system of assembly from standardized 
“building blocks”. 
aged drives are electronic regulating components. 
A packaged drive is a combination of motors, con- 


The most versatile of these in pack- 


trol, switchgear, and power conversion equipment de- 
signed to operate independently to power a machine or 
process. It operates from one of the standard low volt- 
age a-c distribution systems almost universally em- 
ployed for machine power today. As many as possible of 
the electric components are factory-assembled and wired 
within the limits of machine installation and easy ma- 





Fig. 1—Installation advantages of the “packaged” unit. 
The two packaged drives at the left are the equivalent of 
the three motor-generator sets at the right with their spe- 
cial foundations, wall-mounted controls and conduit runs. 
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terial handling. The resultant major sections are tested 
as a drive-unit by the manufacturer before delivery. All 
parts are designed for a minimum of installation effort 
and expense and a maximum of mobility to meet the 
lexibility requirements of modern machines. For ex- 
ample, as a power source for a machine tool that may 
need to be moved frequently by its purchaser, the pack- 
aged drive is designed to be easily transported with the 
tool. 

In its simplest form, a packaged drive could be an 
induction motor and its starter, but generally it is con- 
sidered to be a drive providing more complex functions 
such as speed control, torque limitation, cycling opera- 
tion, controlled acceleration, or some other operating 
feature requiring more equipment. The most common 
principle employed in packaged drives is the d-c adjust- 


Fig. 2—In this packaged drive for a web bed printing 
press the d-e motor and operator controls are built in; 
conversion and control equipment are in the separate 
cabinet placed out of the way behind the press. 
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You could probably build an automobile from 
purchased parts, but most people prefer to 


buy a factory assembled “‘package.”” The 





authors point out that the same advantages 


apply to packaged drives for machines. 
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able voltage system using either motor-generator sets or 
electronic rectifiers. 

Although many packaged drives operate entirely with 
a-c voltages, such as adjustable-frequency systems, or 
a-c commutator or slip-ring motors, the most versatile 
motor control is obtained with d-c motors.* Many pack- 
ied drives employ this versatility and yet permit the 
machines with which they are associated to be powered 
directly from more readily available alternating cur- 
rent. In addition to operation without the requirement 
of an expensive and inefficient d-c plant distribution 
system, the machine may actually be lower in first cost. 
This is possible through the use of higher speed motors 
which obtain speed adjustment through voltage control. 
Conversion to d-c is made at the point of operation for 
each motor or related group of motors. 

Although the economic benefits of decentralized con- 
version are quickly apparent, the complexity of the con- 
version and control equipment and the protection it re- 
quires makes installation a tough problem in many in- 
stances unless it is purchased as a unit equipment. For 
example, a simple adjustable-voltage system requires: 
a motor-generator set, an a-c starter and its operator 
control, a d-c exciter, a d-c control panel, an a-c dis- 
connecting switch and fuses, d-c pushbuttons, instru- 
ments, and’rheostats. If most of these parts are com- 
bined into a self-protected package completely assembled 
by an electrical manufacturer, the idea of decentralized 
conversion becomes immediately more attractive. 

This is of even greater advantage to the machine 
builder who supplies the drive as part of his machine. 
There is no major installation problem for him to over- 
come when he tests his completed machine with a pack- 
aged drive, and his shipment problem is simplified by a 
reduction in the number of parts. This installation ad- 
vantage of the packaged unit is shown in Fig. 1. 

Frequently, it is possible for a machine builder to act 
as a packager of the drive and driven machine and build 
the entire drive right into his machine. This is common 
for manufacturers of small machine tools, but becomes 
impractical where high horsepower requirements dictate 


—_—_— 


re See bibliography at end vf article for references to earlier articles on 
this subject. 
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the use of large conversion units. It is almost always 
possible, however, for the machinery builder to incor- 
porate the d-c motor or motors in his machine, supply- 
ing the user with both the motor-driven machine and 
the power conversion and control unit, as illustrated in 
Fig. 2. Again this permits the optimum flexibility, al- 
lowing location of the machine and its drive to suit the 
needs of material flow. 

One of the greatest advantages of the packaged drive 
is the fact that drive engineering by the machine builder 
is at a minimum. The electrical manufacturer with a 
broad experience in the design of such equipments is 
ready to supply him with the packaged drive to do the 
job it is called upon to perform with minimum of waste 
in material and time. The machine builder and his cus- 
tomer both benefit since responsibility for the coordina- 
tion of the entire electric equipment is taken by a single 
electrical manufacturer. Most of the major motor manu- 
facturers are willing to provide this type of equipment 
and assure proper performance of the complete system. 

Although packaged drives can be used for nearly all 


CONTROL FUNCTIONS AVAILABLE IN 
ELECTRONIC BUILDING BLOCKS 
FOR PACKAGED DRIVES 


Rectifiers 

Simple amplifiers 
Speed-regulating amplifiers 
Current limiting 

Time acceleration control 
Armature field sequence control 
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types of industrial machinery many of the components 
required for their manufacture may be identical for all 
possible uses. This permits standardization and repeti- 
tive manufacture with lower costs and lower per unit 
engineering content, and adds to the economic attrac- 
tiveness of the standardized package. In addition, it 
allows manufacture of components for stock, permitting 
quick delivery of complete equipments or replacement 
parts. 

Repetitive manufacture of component parts has the 
further advantage of increased reliability. Units manu- 
factured and applied in quantity will seldom have 
“bugs” in them that are often taken for granted in tailor- 
made drives. In addition to greater reliability, the drive 
will have superior performance and efficiency since ex- 
haustive development can go into each component 
without entailing prohibitive engineering costs per unit. 
Thus the drive will be made of matched components 
that dovetail smoothly and avoid performance difficul- 
ties encountered in drives made of heterogenous parts. 
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This superiority of drive engineering and manutac- 
ture results in much less time and engineering expense 
to the ultimate user in getting a machine into produc- 
tion. Plant layout is usually simpler too, since outlines 
and electrical installation wiring diagrams for the ma- 
chine including its drive can be obtained as soon as the 
decision to install the equipment is made, rather than 
waiting for tailor-made drive equipment to be designed. 

The economy of decentralized conversion units has 
been mentioned. Of even greater importance are the 
engineering advantages of d-c motors. These advantages 
stem from the superior performance features obtainable 
through standardized electronic control building blocks. 
Electronic building block regulators can be used in 
conjunction with either of the two main types of ac-de 
conversion equipment. One method involves the use of 
power tubes between the a-c line and the motor arma- 
ture, and the other method is by M-G set. The most 
common of the electronic building blocks are used for: 
Rectifiers, simple amplifiers, speed-regulating ampli- 





Fig. 4—Another building block 
is an amplifier for the phase- 
shift bridge circuit. It can be 
controlled by either of three 
methods shown: a manual con- 
= oon trol of a = saturable reactor 
through a 2-watt potentiometer 
(as shown connected), or a 
vacuum-tube control of the re- 
actor for a high-sensivity closed 
loop circuit, or with a movable 
core reactor in which the core 
may be positioned mechanic- 
ally by some function or mo- 
tion related to the error. 
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hers, time acceleration control, current limiting, and 
armature-field sequence control. 

Rectification is the prime function required in drives 
that derive their power from an a-c source. In the tube 
type there is an armature rectifier and a rectifier for 
supplying the motor field. In rotating equipment there 
are rectifiers for both the generator and the motor fields. 
In packaged drives using electronic building block units, 
all of these rectihers are of the power type and utilize 
mercury or gas-filled thyratron tubes. Because of their 
similar functions their circuits can be identical in many 
respects, differing primarily in size of tubes and fila- 
ment transformers. A power rectifier unit shown at 4 
in Fig. 3, has a rating of 3 amp d-c. Another unit is 
available rated at 12 amp d-c. By supplying two 12-amp 
units from a quarterphase transformer, an output of 24 
amp at 250 volts (6 kw of d-c power) can be ebtained. 

There are in comon use two ways of controlling the 
output of such a rectifier. In one method, a small a-c 
voltage which is phase shifted 90 deg from the anode sup- 






| 
| 
| 
Fig. 5—For regulating gener- 7 
ator armature voltage _ the | 
amplifier unit is connected to 
a rectifier supplying the gener- | 
ator. Manual control poten- | 
tiometer is shown connected to | 
a d-c constant-voltage source 
supplied by the voltage regu- | 
lating tube Vx. Deviation of | 
output voltage from the set | 
value produces an error volt- | 
age which is amplified and l 
controls the phase-shift recti- 
fier to bring output voltage | 
back to the desired value. 
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D-c supply § Control 
ena Comparison | Amplifier 






Fig. 3—Electronic building block 
units, each mounted on a 9 x 13 in. 
panel, can be assembled as required 
in a packaged drive depending on the 
functions required. Rectifier unit A 
supplies up to 3 amp d-c under phase- 
shift control for motor or generator 
fields. In the rear view B of this panel 
at the bottom is the saturable reactor, 
selenium § rectifier for phase-shift 
circuit, and filament transformer; grid 
transformer and phase-shift capacitor 
in center, and field resistor at top. 
Unit shown at C is a two-stage speed- 
regulating amplifier. In amplifier il- 
lustrated at D glow tubes provide 
regulated reference voltage for an ad- 
justable time acceleration control. Cur- 
rent limiting function is incorporated 
in the unit shown at E, designed for 
use either with tachometer speed sig- 
nal or generator voltage feedback. 





ply voltage is supplied in series with a variable d-c volt- 
age to the grids of the rectifier tubes. In the other me- 
thod, the grids are supplied from the mid-tapped second- 
ary winding of a grid transformer; the primary of this 
transformer is supplied from a phase-shift circuit con- 
sisting of a resistor and a saturable reactor connected 
across an a-c winding in phase with the anode supply 
voltage. The latter circuit is the one used in the rectifier 
units described here. 

Several possibilities are available with this circuit as 
shown in Fig. 4. Because a saturable reactor control 
current of less than 5 ma d-c is required, it can be con- 
trolled from the output of a vacuum tube thus making 
it suitable for high accuracy closed-loop circuits. Also 
because of the low control current required it can be 
manually controlled by a 2-watt potentiometer suitable 
for mounting in a pendent or other small control station. 
lf an external reactor with a movable core is substituted 
for the saturable reactor, rectifier output can then be ad- 
justed as a function of the position of the movable core. 
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When the rectifier is man- 
ually controlled, the rectified 
output voltage responds with- 
out appreciable delay to any 
change in potentiometer po- 
sition. If the rectifier supplies 
armature current, the amount 
of accelerating current and 
the rate of motor speed 
change are dependent largely 
upon the rate at which the 
potentiometer is turned. Sim- 
ilarly, when an external mov- 
able core reactor is used, 
accelerating current and mo- 
tor speed change are depend- 
ent upon the rate of move- 
ment of the movable core. For 
these two types of control, 
the output voltage will also 
change directly with supply 
voltage but it will be unaffect- 
ed by motor current or speed. 

If a drive application re- 
quires relatively constant 
speed in spite of load changes, 
it becomes necessary to in- 
sert an “amplifier unit” be- 
tween the control potentio- 


Fig. 6 (Top)—To keep speed 
constant as load changes, a 
compensation circuit is added 
which boosts generator voltage 
as a function of motor load. 
Degree of compensation is ad- 
justable by the potentiometer 
in the compensation unit. 


Fig. 8 (Center)—This current- 
limiting unit restricts the out- 
put of the rectifier to prevent 
generator output current from 
rising to a value higher than 
fixed by the motoring current 
potentiometer. The regenera- 
tive current potentiometer sim- 
ilarly controls generator current 
on decelerating or overhauling 
loads. 


Fig. 9 (Bottom)—Acceleration 
or deceleration control, an- 
other building biock unit, is 
provided by this circuit. As 
long as voltages at 1, 2 and 3 
are equal all four diodes con- 
duct little. A difference in volt- 
age causes conduction, charging 
the capacitor through the ac- 
celeration rheostat until voltage 
again becomes equal. Rheostat 
setting controls the charging 
rate and thus the acceleration. 
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meter and the rectifier and to arrange the system com- 
ponents in a closed-loop or regulating system. Fig. 3C 
shows the physical arrangement of a simple two-stage 
amplifier unit and Fig. 5 indicates the manner in which 
such an’ amplifier can be connected electrically so as to 
regulate motor voltage. The control potentiometer is 
connected across a constant d-c voltage source which 
may be obtained from a voltage regulating tube supplied 
from either a rotating exciter or from a vacuum tube 
rectifier. The position of the potentiometer arm indicates 
the desired power rectifier output voltage. Actual out- 
put voltage is compared with the desired voltage in the 
bridge circuit to yield an errcr voltage, and the dif- 
ference is fed to the amplifier which causes the rectifier 
to be phase shifted to make the output voltage agree 
with the desired voltage.* 

Since the svstem described is a proportional system, 
the error voltage will not be zero. However, by in- 
creasing the amplification or gain of the amplifier unit 
the error voltage can be reduced to a small percentage 
of the output voltage. The amplifier shown in Fig. 5 has 
two stages of amplification which are sufficient for the 
majority of applications. With this amplification and a 
voltage regulating tube, rectifier output voltage will be 
almost unaffected by load or by supply voltage changes. 

While such a system would maintain the motor volt- 
age relatively constant despite load changes, it would do 
nothing to compensate for speed drop caused by the in- 
ternal voltage drop of the motor itself which increases 
roughly in accordance with load. Fig. 6 shows an “JR 
compensation” unit connected in a motor control system 
so that the rectifier voltage is maintained at a level 
higher than that called for by the speed control potentio- 
meter by an amount proportional to motor load current. 
The /R compensation potentiometer controls the rate 
at which this compensating voltage increases as a func- 
tion of load. Proper adjustment of this potentiometer 
for a given motor will cause the rectifier voltage to 
increase with load so as to compensate for internal 
motor regulation and so to maintain motor speed sub- 
stantially constant. 

If still better regulated speed control is required, 
tachometer feedback can be used. In that case, a tach- 
ometer generator is mounted on the motor shaft and its 
output voltage, which is directly proportional to speed, 
is fed into the amplifier unit in place of the actual motor 
voltage. Electrical connections for this mode of opera- 
tion are shown in block form in Fig. 7. 

It is often desirable to adjust the speed control 
potentiometer to a preset level and then to control the 
starting and stopping of the motor from a push botton 
station. To accomplish this, it is necessary to provide 
circuits for protecting the motor and rectifier from 
excessive currents during the time the motor is accele- 
rating to the preset speed level. Many applications also 
impose limitations upon the rate at which the machine 
may be accelerated. One common method of controlling 
acceleration employs a current-limit circuit for directly 
limiting motor armature current at a safe level. Another 
makes use of a time-acceleration circuit which controls 
the time rate of build-up of motor speed to the preset 
level. 


* For a thorough and detailed discussion of servo systems for speed 
control see combined reprint “‘Servomechanism Design,’ reviewed on 
Page 000 in this issue. 
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Fig. 7—For more precise control of speed, a tachometer 
generator on the motor shaft produces a speed signal 
which is used instead of motor voltage. 


Fig. 8 shows the basic speed control with a current- 
limiting circuit added. When the generator is supplying 
motoring current to the motor, a voltage is developed 
across a resistor in the loop circuit with the polarity 
indicated. When this voltage becomes equal and opposite 
to that at the slider of the current limit potentiometer, 
the diode connected to the slider begins to conduct, 
thereby causing a voltage to appear at the grid of the 
current limit amplifier tube. As the voltage across the 
loop resistor increases further, the increment of in- 
crease is amplified by the current limit amplifier and 
eventually causes the bottom diode in the output bridge 
to conduct to the grid of the first tube in the amplifier 
of the main speed control circuit. This “takeover” action 
is ina direction that will limit the output of the rectifier 
unit, and thereby the generator voltage, to whatever 
value is necessary to prevent a generator output current 
beyond a value corresponding to the setting of the 
motoring current-limit potentiometer. The regenerative 





Fig. 10—Sequencing control unit, in panel at top right, 
extends speed control by weakening the motor field after 
the full range of generator control has been employed. 
This packaged drive includes two similar electronic recti- 
fiers for generator and motor field, the magnetic control, 
and motor-generator, all mounted in a packaged unit. 
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current limit acts similarly to prevent excessive reverse 
armature currents such as could be caused by rapid 
speed deceleration or by overhauling loads. Such a cir- 
cuit, then, protects the motor and generator not only 
against excessive currents which might occur during 
acceleration from rest but also against those that could 
be caused by shaft load or by changing the speed poten- 
tiometer rapidly in either direction during normal op- 
eration. During such abnormal conditions, the current- 
limit circuit takes control of rectifier output from the 
speed control potentiometer which regains control again 
when the condition causing the abnormal current has 
passed. 

A typical circuit employing time control of accelera- 
tion and deceleration is shown in Fig. 9. It makes use 
of a small resistance-capacitance network interposed 
between the speed potentiometer and the input to the 
amplifier for delaying the buildup (or decay) of the 
rectifier voltage to the level called for by the speed 
potentiometer. During steady running conditions, the 
voltages at points 1, 2 and 3 are substantially equal 
and all four diodes are conducting very slightly. If the 
speed potentiometer is turned downward, diodes 4 and 
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Fig. 11—Three typical applications of packaged 
drives to the problem of tension control. Movable 
core reactor at A and photoelectric control at B 
maintain the position of the floating roll. Control 
shown at C maintains a constant motor armature 
current as the material builds up on the reel. 





B become non-conducting and the capacitor charges 
through the acceleration rheostat and diode D until its 
voltage becomes equal again to that of the speed control 
potentiometer. At this point all four diodes again con- 
duct slightly and points 1, 2 and 3 again become of ap- 
proximately equal voltage. If the speed control potentio- 
meter is turned upward, diodes C and D become non- 
conducting and the capacitor charges through the decel- 
eration rheostat and diode B until the circuit again 
reaches the equilibrium condition. By adjusting the 
amount of resistance in the acceleration rheostat, charg- 
ing rate of the capacitor and consequently the output 
acceleration rate can be adjusted. In a similar manner, 
the deceleration rheostat controls the deceleration rate. 

If the controlled motor is started or stopped or if the 
speed potentiometer is turned rapidly during operation, 
the acceleration and deceleration-circuit limits accelerat- 
ing current by controlling the rate of speed change. Un- 
like the current-limit circuit, however, it cannot protect 
against excessive currents caused by motor overload. 

Individual current-limit or time-acceleration units 
could be designed as additional building blocks for use 
in packaged drives but since one or the other is re- 
quired in so many regulated drives, for reasons of econ- 
omy they are often built integrally with the amplifier 
units. 

For special applications requiring speed control ex- 
tending into the motor field-weakening range, more 
complex amplifier units are required for controlling the 
armature rectifier unit and the field rectifier unit in the 
proper sequence. Fig. 10 shows an amplifier or control 
unit of this type assembled with rectifier units and other 
components in a complete packaged power unit. 


Units Assembled as Required 

These electronic building blocks can be arranged in 
many different combinations to fit the requirements of 
a wide range of motor control applications. These in- 
clude controls for position, strip tension, windup or let- 
off tension, speed matching, and reactor speed control. 

Many applications require that motor speed be con- 
trolled in such a manner than another quantity such as 
position or tension is maintained constant. Fig. 11 
shows three such functional arrangements of drives ar- 
ranged to use rectifier and amplifier units. Reactor and 
photo-electric means are shown at A and B for sensing 
the position of the floating roll and for causing the 
rectifier in each case to change motor field current as 
the windup roll builds up so as to maintain the floating 
roll within a definite operating range. Strip speed is 
determined by the drive ahead of the windup and the 
tension in the strip is determined by half the combined 
weight of the floating roll and additional weights. By 
properly arranging the additional weight, it can be made 
to counterbalance the roll weight so as to allow very 
light tension to be maintained in the strip. 

Building blocks shown at C combine to maintain 
windup tension substantially constant by maintaining 
motor armature current constant throughout the build- 
up range. For a given strip speed determined by the 
preceding portion of the drive and for a certain required 
tension in the strip, the horsepower required of the 
windup, neglecting electrical and mechanical losses, is 
constant regardless of the diameter of the material on 
(Continued on page 304) 
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Applications of | FUNGER- TYPE REGULATORS 


. Although stepped resistances are cut in and out as control elements, rapid 
oscillation between contact points produces an averaging effect that is 
sensitive enough for closed-loop feedback regulator or servo systems. 


N. H. MAGIDA, Applications Engineer, Electric Regulator Corporation 


IRECT-ACTING tinger-type voltage and cur- 

rent regulators are finding applications in a 

Vailety of basic servo systems involving regu- 
lation through feedback. One such device, the Regohm 
made by the Electric Regulator Corporation, involves a 
signal coif which when energized attracts an armature 
mechanically biased against a reference spring. As the 
pivoted armature lifts, it successively releases phosphor 
bronze contact fingers with platinum silver contacts 
and introduces previously shunted resistance units into 
the circuit in equal steps, achieving regulation. Although 
ten control steps are provided in the standard unit, 
it is capable of substantially stepless regulation through 
vibration of the armature around the null point. An air 
dashpot prevents hunting. 

The Regohm circuit controller was originally designed 
to maintain the output of hand-cranked generators at 
a constant value. Since then a continuing research and 
development program has extended its application. It 
is now widely used as a voltage regulator with a variety 
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Fig. 1 (Top)—Use of a finger-type regulator to control 
voltage of exciter-excited aircraft alternator. Fig. 2—Air- 
craft inverter application in which + 1 per cent voltage or 
frequency control is achieved independent of line, load or 
ambient temperature variations. 


ferro-resonart 
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ul gasoline- and diesel-driven generator sets, ranging 
in size from 150 watts to 150 kw. An elementary 
schematic diagram of a typical 400-cycle exciter-excited 
alternator is shown in Fig, 1. 

Excellent results have been obtained with regard to 
the band of regulated voltage. Formerly it was necessary 
to use regulators with built-in “droop” characteristics 
on exciter-excited generators in order to achieve stable 
operation. The inclusion of a dashpot in the finger-type 
controller has eliminated this necessity and provided 
an extremely sensitive “flat” characteristic. The result 
has been the establishment of a new standard for gen- 
erator sets controlled by rheostatic regulators and a 
general improvement in the operating characteristics 
of such equipment. 

The extremely small size and light weight of this 
finger-type control have made it suitable for use in 
aircraft applications. In the inverter circuit shown in 
Fig. 2, two of these controls give + 1 per cent voltage 
and frequency control independent of line, load or 





Plug-in Regohm finger-type regulator uncased. 









































































































































































































































































































ambient temperature. A circuit and a 
low-pass filter act as sensing elements to convert small 
changes in voltages or frequency into large changes in 
the control coil current. High Q’s with low weight have 
been obtained for these circuits because of the low power 
drain of the control devices 


ferro-resonant 


There have been many other uses for the device in 
aircraft including the projected use of a unit to control 
the output voltage of the main engine-driven generator. 
The required speed range necessitates the use of a 
regulator with resistance ranging from less than 0.5 
ohms up to 100 ohms. Presently available carbon-pile 
regulators and finger-type regulators do not have this 
range, and a new control with 60 fingers has been 
designed. It offers advantages of long life. vibration 
resistance and the elimination of adjustments in the field. 

Quite frequently on aircraft dynamotors it is necessary 
to correct for changes in the output voltage brought 
about by variation in load or in input voltage. There 
are two possible methods of achieving output voltage 
regulation. One of these uses the finger-controlled re- 
sistors to vary the input voltage to correct for output 
changes. This scheme, while vielding fine results, is 
quite inefficient because of the large amount of power 
dissipated in the resistors. It also has the disadvantage 
of permitting the entire starting current of the dyna- 
motor to flow in the finger circuit. The second method 
for dynamotor regulation uses the circuit outlined in 
Fig. 3 where a booster field is connected in a bridge 
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Fig. 3—Control of voltage output of an aircraft dynamotor 
through a regulated booster field. 


circuit so its flux can buck or boost the main field flux 
by varying the resistance of one bridge leg through the 
stepped regulator. By properly designing the bridge 
components it is possible to control the dynamotor over 
a very wide range of input voltage and output load. 


Line-Load Regulation 


One of the more widely used and simplest application 
of the regulator has been its use in conjunction with 
mobile radio sets and other mobile electronic equipment. 
It is well known that the life and efficiency of electron 
tubes is adversely affected by changes in filament volt- 
age. In mobile service the input voltage to electronic 
equipment varies considerably depending upon the con- 
dition of the battery and upon the load that other equip- 
ment on the same line is drawing. By adding a finger- 
type regulator to control the input voltage, it has been 
possible to simplify the overall design and increase tube 
life without a significant increase in cost or size. 

In a somewhat more elaborate extension of this idea, 
the regulator has been used to control the output of 
vibrator power supplies. The schematic diagram, Fig. 4, 
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shows the finger-varied resistances in series with the 
transformer primary. As the output voltage tends to 
vary because of line or load changes, the controller com- 
pensates by changing the voltage impressed on the 
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Vibrator 


Fig. 4—Regulated output of vibrator power supply. 


primary through the fingers. Use of this type of control 
in this case permitted the designer to specify smaller 
vibrators and transformers because the output voltage 
is not dependent on the regulation of those components, 

Another use of the device as the control for a satu- 
rable reactor is shown in the diagrammed voltage stabi- 
lizer, Fig. 5. By varying the impedance of a saturable 
reactor in the primary of an autotransformer it is 
possible to control the output voltage of the transformer. 
The system has the advantages of being practically 
independent of frequency over wide range and having 
good overload characteristics which permit its use in 
motor starting applications. This type of voltage stabi- 
lizer is well known, but in the past, the voltage sensing 
circuit and the control of the saturating current have 
always been electronic. By using finger-type control 
a smaller, lighter, less expensive product can be de- 
signed giving performance that is satisfactory for the 
vast majority of functions. 

In the applications described above, the device has 
been used essentially as a line-load regulator. There 
are many other similar requirements for such a regu- 
lator, one of the most important of which is the general 
regulated-rectifier problem, In its most simple form the 
control coil senses the output voltage and varies the 
resistance in the a-c input line to correct for changes. 
An elaboration of the scheme maintains constant output 
current by connecting the control coil in series with the 
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Fig. 5—Line-load regulator incorporating a saturable re- 


actor in which a finger-type regulator is used with resistors 
in series to control the d-c winding. 


load. In this case a special low-resistance, high-current 
coil is used. 

Still another variation uses the device to control re- 
sistors in the d-c winding of a saturable reactor in 
order to increase its power-handling capacity. This 

(Continued on page 320) 
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Designing for 


Shell Molded Castings 


Introduced from abroad in 1947, the 
shell molding or Croning casting process 
is making rapid progress in mechanizing 
foundry operations. Here is a summary 
of design principles and factors to be 
considered when evaluating the process 
for a specific part. 


HELL molding is a new but already proved method 

of making castings faster. Within certain limita- 
tions the process gives better castings at lower cost by 
mechanization of a considerable part of the molding 
operation. The process starts with a metal pattern 
mounted on a metal backing plate which is heated and 
coated with a parting agent. An excess of a mixture of 
fine sand and thermosetting phenolic resin is then drop- 
ped on the hot pattern; the pattern is then rolled over 
and the mold, approximately 1% in. thick, adheres to 
the pattern. The green mold, still on the warm pattern, 
is placed in an oven. After curing, the now rigid shell 
mold is stripped from the pattern which is ready for 
another cycle. The two parts of the cured mold are 
fastened together, usually with adhesives, and then re- 
place the conventional sand mold in remaining foundry 
operations. 

Main advantage to the foundry is that production 
rates of molds by the shell process can be from 6 to 10 
times faster than with green sand. Working conditions 
are improved since the operation is relatively clean and 
requires léss floor space. However, the biggest savings 
are through fully automatic equipment for producing 
shell molds. Early manual equipment could turn out 
trom 90 to 110 molds per 8-hr shift; present semi-auto- 
matic machines will produce as high as 300. 

Mechanization will not only speed the process and 
insure consistent mold quality, but it will also introduce 
new flexibility to the production process. Combined with 
centrifugal spinning machines, the shell mold process 
can be used in the promotion of directional solidification 
to give castings more uniform density and soundness. 

l‘oundry production costs are reduced because, after 
the engineering has been completed, fewer operations 
are required than with green sand molds. Sand han- 
dling is minimized because only 5 per cent as much is 
used; and the sand can be reclaimed by burning out 
the resin binder. Skill and physical strength are no 
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longer factors in shell mold production so that women 
and unskilled labor can turn out good molds. 

The surface of the mold is hard and duplicates the 
smoothness of the pattern. The mold provides an in- 
sulating effect and at the same time is permeable. Being 
porous, the mold allows free escape of gases and min- 
imizes blows and other defects. The smooth surface of 
the shell offers reduced friction resistance to the flow 
of metal, and coupled with the insulating effect, reduces 
required pouring temperatures by 150 to 200 F. The 
cooler pouring temperature, aside from saving fuel in 
heating phase, results in improved casting density. 

Comparison of shell molded and green sand cast parts 
points up the major advantage of much finer surface 
finish for shell molded parts. Surface defects are absent 
and burnt-in or burnt-on sand are minimized. Cleaning 
is reduced and shot-blasting is avoided. Some brass 
castings have been made that only require burnishing 
with a Tripoli-coated felt wheel. For reasons not yet 
understood, casting surfaces become increasingly less 
satisfactory as the shell thickness increases beyond 1% in. 
Reduced permeability may be part of the reason, and 
the insulating effect of a thick shell seems to lead to 
excessive grain growth. 

The dimensional accuracy of this process has been 
compared favorably with the lost-wax or investment 
process for precision casting and with die-casting for 
aluminum parts. Shell molding on the other hand, re- 
quires a much smaller capital investment than either of 
these two methods. 

Since castings made in shell molds are cast closer to 
finished dimensions finish machining is greatly reduced. 
In many instances, no machining is needed. In others, 


TYPICAL PARTS SHELL MOLDED 
FOR USE IN 
ELECTRICALLY OPERATED PRODUCTS 
Motor mounting plates 
Kitchen equipment 
Electrical fittings 


Fractional-horsepower motor housings 


Power line switch parts 
Gears 
Rough-threaded bolts 
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parts can be rapidly ground to final size. One part, cast 
of a non-machinable metal, saves 0.050 in. of grinding 
that was formerly required with green-sand cast parts. 
A motor base plate with pads that had to be machined 
top and bottom when produced in green-sand molds, 
now requires no machining. 

The average casting requires 50 per cent less machin- 
ing when made in shell molds as compared with ordi- 
narily cast parts. The savings in time, labor and tool 
expenses can be considerable. Grey iron castings have 
a softer surface, and high silica and white iron surfaces 
are minimized, prolonging tool life where machining is 
required. 

Because shell molding faithfully reproduces the pat- 
tern, intricate detail, figures and ornamental design 


A—Uncoated pattern and spray frame in horizontal 


position at start of cycle. 


B—Resin-sand bin is locked to pattern and both in- 


FIG. 2 


can be achieved with great clarity. Small holes can be 
cast in, and boring, thread cutting, milling and lathe 
work is minimized. If provision has been made for 
adequate and uniform heating of the shell mold, parts 
can be made with sharp corners or with smaller fillets. 
The resin-bound sand will retain a knife edge after 
cure, as can be seen on diffuser blades of Fig. 1. 

Aside from saving time, the shell molding process is 
advantageous because it can produce a higher tonnage 
of parts from a given tonnage of poured metal. Casting 
closer to dimensions saves some of this metal, but the 
greatest metal savings are realized because risers are 
not needed and because the whole feeding system can 
be designed smaller. 

One of the advantages of the shell molding process 


verted to coat heated pattern with investment. 


C—Resin-sand bin returned to rest position; coated 
pattern is rolling over to prepare for cure. 


Machine Produces Shell Molds 












HIS shell molding machine, de- 

signed by Sutter Products Co., 
Dearborn, Mich., is adaptable to about 
95 per cent of present applications. 
With its adjustable automatic cycle, 
peak production can be obtained with 
unskilled operators. Machine is air- 


operated but controls are electrical. 
Patterns are attached to a standard 
adapter by four screws. Heating ele- 
ment controls are available for pat- 
terns designed with integral heaters. 
An oven preheat is only necessary for 
patterns with particularly deep forms 





that would make bottom heating time 
prohibitive. A stripper plate is mount- 
ed under the pattern. After heat is 
turned on a pilot light signals when 
the machine is at temperature. 
When the cycle start button is 
pushed, stripper pins retract and the 
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Fig. 1—Shell mold (left) for an aluminum diffuser 
is used for the casting face; the solid flat back is 
made of green sand. No alignment pins are required 
because registration is not a problem. Cast aluminum 
diffuser (center) as it comes from the mold weighs 
37 lb, is 32 in. in diameter, and tolerances are held 
to 0.005 in. Castings are produced in 75 per cent 
less time than was required with straight green sand 
molds. Mold made for Elliott Co., by Arrow Pattern 
and Engineering Co.; wetting agent and _ resins 
supplied by Durez Plastics & Chemicals, Ine. 


‘ig. 2 (Right)—This aluminum impeller casting 
made in a standard two-part shell mold shows the 
definition that can be achieved. All cores were made 
by the shell mold process. Photo from Durez Plastics 
& Chemicals, Inc. 


is that once the engineering has been completed, there 
is little reason for rejected castings. The only causes for 
rejects are variations in moisture and clay content of 
the special sand used to form the molds. 

So far as is known, any metal that can be cast by 
ordinary methods in sand can be used in the shell mold- 
ing process. It can be used with cast, grey, nodular and 
malleable iron; low carbon, high alloy, high chrome 
alloy and Types 304 and 316 stainless steels. In the non- 
ferrous groups, successful castings have been made with 
aluminum, magnesium, low-leaded low-tin bronzes and 
certain brasses. Highly leaded brasses are subject to 
lead-sweating and cannot yet be cast. 

With a new production process, the most important 
phase for the designer is the determination of how the 


process fits in with his work. Shell molding has pro- 
gressed to the point where certain design and economic 
factors indicate its use. 

The major signpost pointing toward specification of 
shell molding is if presently cast parts require a large 
amount of finish machining. Though this has not been 
economically proved, some companies are using shell 
molded castings just for their eye appeal and the look 
of quality that it imparts. Yet one company is toying 
with the idea of shell molding soil pipe. 

Because of pattern and auxiliary equipment costs, 
the process should not be used unless large production 
runs are expected. As a corollary to this, the process 
should not be specified if frequent design changes are 
anticipated. Modifications of pattern and equipment can 
rapidly reduce the dollar efficiency of the process. 

If parts are difficult to cast by ordinary methods, 
shell molding should be investigated; and the more 
costly the metal cast, the greater will be the chance for 
reducing expenses through shell molding. Shell mold- 
ing can also compete favorably with weldments, forg- 
ings and permanent moldings in many instances. 

In general, shell molding is the correct method of 
part production if parts: (1) normally would need large 
draft allowance, (2) require fine surface finish, (3) 
contain intricate detail, or (4) have holes or openings 
that can be incorporated in mold halves which would 
require cores if molded in green or dried sand. 

Size limitations for parts produced in shell molds de- 
pend on when you try to determine them. Every day 
the maximum size goes up and no one yet predicts that 


(Continued on page 328) 


D—With roll completed, pattern is shell-side up in forward to cure position over the shell and pattern. 


position to receive timed cure period. F—At end of cycle, stripper plate and ejector pins 


E—Oven with stainless steel reflectors has rolled lift cured shell from pattern. 


im Adjustable Automatic Cycle 





spray frame lowers to spray parting 
compound on the pattern. After spray- 
ing, the pattern rolls over, the resin- 
sand bin rises, and the two are locked 
together. The combination rolls over 
and the pattern is coated with sand 
and binder mixture during a dwell 


time adjustable from 3 to 20 sec. After 
this dwell, the assembly rolls back, the 
bin is unlocked and lowers to rest 
position, and the pattern rolls back tc 
shell side up. The roller-mounted oven 
centers over the shell and cures it for 
a period adjustable from 3 to 35 sec. 


After cure, the oven retracts, the 
stripper pins come up and the finished 
shell is lifted from the pattern. Total 
time for the cycle is 33 sec. Machine 
accommodates patterns up to 26 x 41 
in.; pattern area can be split two or 
four ways. Yoo 
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Maze - solving mouse with 
memory is research tool 


for problems in_ telephone 
switches and relays 


N electrical mouse with a man- 

made memory is busy threading 
its way through series of mazes at the 
Bell Telephone Laboratories, New 
York 14, these days to provide funda- 
mental knowledge that will help im- 
prove telephone dial switching equip- 
ment and automatic accounting ma- 
chines. Developed by Dr. Claude E. 
Shannon, the real significance of this 
laboratory curiosity lies in four un- 
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Fig. 1—The electrical mouse is placed in the maze by its 
creator, Dr. C. E. Shannon of Bell Telephone Laboratories. 
It will begin a trial-and-error trip through the maze until 
it arrives at its electrical contact goal. 


Fig. 4—Underside of the maze table shows the components 
that actuate the mouse and remember its course through 
the maze problems: A, memory relays; B, moving electro- 
magnet; C, north-south motor; D, reed switches for lo- 
eating mouse on maze floor; E, computing, programming 
and motor control relays; F, east-west motor. The electro- 


DESIGN TRENDS 


New developments and ideas selected 
and interpreted for design engineers 


Problem-Solving Relay System 


usual operations it can perform: (1) 
solve maze problems by trial and er- 
ror, (2) remember solutions and apply 
them later, (3) add new information 
to solutions already remembered and 
(4) forget one solution and learn a 
new one when conditions are changed. 

With switching relays of the type 
used in telephony, the 2-in. bar mag- 
net mouse with three wheels and cop- 
per whiskers can quickly solve in- 
numerable maze problems on its way 
to its goal. The goal, termed a piece 
of electrical cheese, is an_ electric 


terminal with a bell that rings when 
contact is made by the mouse’s whisk- 
ers with the “cheese.” 


















The maze, about half the size of a 
desk top, has aluminum fences that 
can be arranged at will in 40 different 
slots to create varied problems for 
the mouse. The maze is made up of 
25 basic squares that may or may not 
have fences at their sides. The mouse 
is placed at some arbitrary point in 
the maze and the cheese is placed at 
another point. The cheese is plugged 
into and makes contact through a 
hole in the center of any one of the 
25 squares. 

After a brief pause, the mouse goes 
scuttling up and down corridors, 
bumping into walls, backing up and 
turning and exploring until, a minute 


magnet is moved by the two motors, operating through 
timing chain that carry coordinate bars. The mechanism 
can place the magnet under any of the 25 squares and ro- 
tate it 90 deg during the trial-and-error solution. 
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Shaft Position Indicator 


or two later, it makes contact and 
rings the bell. 

Then comes its most interesting 
performance. Having learned the cor- 
rect path to the cheese, the mouse 
can now be set down at any previous- 
ly visited point and proceed directly 
to the cheese, without a single false 
move, in 12 to 15 sec. If it is placed 
in a part of the maze not previously 
visited, it will explore until it reaches 
a known part and then go directly to 
the goal. 

After this, if the maze is altered, 
the mouse will have to learn the new 
path by further exploration, but will 
readily remember those parts of the 
path that remain unchanged. 

Actual operation of the mouse is 
as follows: When it is set down on the 
metal floor of the maze, the mouse 
trips an electric switch that signals its 
position to a mechanism under the 
floor. A motor-driven electromagnet 
moves swiftly to the spot directly be- 
neath the mouse and from then on 
holds it in a magnetic grasp. The 





Problem-Solving Relay System 
Simplified Electronic Lathe Drive 


Instrument Case Precision Molded 
Power Selsyns on Textile Drives 
Generator for Insulation Tests 


and many other new ideas and developments 


magnet turns through a 90-deg angle, 
carrying the mouse with it, then 
guides it forward. If the mouse hits 
a barrier and detects, by means of 
its copper whiskers, that it’s in a 
dead end, the magnet will back away, 
shift the mouse to another direction, 
and start it forward to try again to 
find an open path. It keeps trying un- 
til it finds the way to the goal. Then 
it remembers the successful path and 
can solve the maze directly without 
error. 

To regulate the sequence of move- 
ment, there is a programming circuit, 
that consists of 40 electrical relays. 
Another part of the mouse’s “brain,” 
which serves as its memory, contains 
50 relays. Two small motors complete 
the equipment. 

For each square in the maze there 
are two relays in the memory circuit. 
These are capable of remembering 
the proper direction out of the square 
—north, south, east or west. As the 
mouse explores the maze, it stores in 
its memory the correct way out of each 





Fig. 2—Time exposures show the path of the mouse as it goes on its first trip 


(left) through a new maze; and its second trip (right). It only missed one of 


the 25 squares on its first trip, but if the mouse were placed in that square on 
a succeeding trip, it would in a very short time go onto the square next to it 


which it would then recognize. 
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Time Saved With Crimped Connectors 
Automobile Headlamp Dimmer 
Embedded Selenium Rectifiers 

Precured Tape Resistors 

Cooler for Enclosed Motors 
Bibliography on Mechanical Drives 








Fig. 3—Close-up of the electrical 
maze-solving mouse showing its two- 
inch bar magnet, wheels and copper 
whiskers. 


square. When the mouse is placed 
in the maze a second time, it re- 
fers to the part of the memory cor- 
responding to where it is placed and 
takes the direction retained for that 
square. Switches geared to the me- 
chanical motion permit it to “know” 
which particular square to refer to. 

If a learned pattern fails to work, 
because the barriers have been 
changed, the equipment starts the 
mouse exploring again until known 
portions are reached, or until the goal 
is reached. 

Many of the techniques by which 
machines are able to remember 
are being applied in Bell System dial 
switching, automatic accounting and 
other equipment. 

By working with such problem- 
solving equipment, engineers hope to 
learn more about what man can do 
with machines. The electrical mouse 
has not been in service long enough 
yet to have provided the answers to 
any practical problems encountered 
in switching equipment, but great 
things are expected of it. oad 
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LECTRONIC drive on this Hen- 

dey toolmaker’s lathe contains 
only two 18-amp, heavy-duty thyra- 
tron rectifier tubes in the power cir- 
cuit, and one smaller rectifier tube 
in the control circuit. It provides a 
stepless speed from 25 to 3000 rpm 
by potentiometer control of both field 
and armature of the 3-hp d-c motor. 
Extremely close speed control is ob- 
tained even under changing load, 
and full torque is obtained at low 
speeds over the complete armature 
control range by means of IR com- 


Electromechanical system us- 
ing magnetic recording fea- 
tures plug-in designs 


PRECISION shaft-position indi- 
cator that rapidly detects the 
angular position of a rotating shaft 
and converts it to a digital representa- 
tion has recently been developed by 
Engineering Research Associates, Inc., 
St. Paul, Minn. The device consists 
of two major components: an electro- 
mechanical locator unit that couples 
to the reference shaft and an elec- 
tronic converter unit. 
The shaft monitor uses a magnetic 
recording mechanism to indicate on 
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Simplified Electronic Lathe Drive 


pensation. Due to provisions for extra 
capacity, and inherent ruggedness, 
current limiting is unnecessary. A 
thermal overload relay protects the 
motor from sustained overloads. Dy- 
namic braking accomplishes a full stop 
from maximum speed in approximate- 
ly 1% sec. 

The control panel is conveniently 
located for the operator. The speed 
control knob is calibrated in rpm for 
quick speed setting. The control] han- 
dle is pulled forward to start the mo- 
tor and pushed back to stop it. A 


Shaft Position Indicator 


command, and as often as 20 times 
per second, the position of the ref- 
erence shaft. Accurate to plus or 
minus 0.09 deg, measurements are 
routed to a convenient remote loca- 
tion and displayed as visual indica- 
tions in digital form, transferred to 


magnetic tape, punched tape, or 
punched cards for future analysis, or 
used to perform desired control func- 
tions. 

The locator incorporates a rotor 
plate, on which is mounted a mag- 
netic writing head, and a magnetically 
coated disk that is driven at a rela- 
tively constant speed by an electric 
motor. A magnetic reading head and 
an erase solenoid are mounted near 
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ee een 








pilot light, which indicates that the 
tubes are “on,” is located between 
these two manual controls. 

The Hendey electronic drive unit 
requires 220 or 440 volts, single phase, 
60-cycle current. The d-c motor op- 
erates on 230 volts and requires a 
line load of 4.2 kva. The electronic 
rectifier tubes are warranted for 3000 
hr at full capacity, but since they 
operate normally well below rated 
capacity, a much greater life can be 
expected. oOo 


the periphery of the disk. A perma- 
nent index track containing 500 index 
marks is affixed to the disk and ro- 
tates with it. A separate magnetic 
reading head is mounted adjacent to 
the index track. 

The converter is constructed on a 
single electronic chassis and incorpo- 
rates amplifying, frequency-multiply- 
ing, shaping, delay and control cir- 
cuits. Turret-type construction, in 
which the components associated 


with each stage are contained in a 
plug-in can, avoids most circuit trac- 
ing during maintenance. 

In operation, the input shaft of the 
locator is mechanically coupled to the 
shaft for which measure- 


reference 
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Instrument Case Precision Molded 


Pyrometric controller case re- 
quires many molded holes and 
special production fixtures 


RECISION molded of Durez 1544 

(a medium-impact thermosetting 
phenolic) by the Auburn Button 
Works, Inc., Auburn, N.Y., for the 
Brown Instruments Div., Minneapolis- 
Honeywell Regulator Co., these intri- 
cate cases are used for electronic 
pyrometric temperature control instru- 
ments. The main part of the case, for 
which there are also two small molded 


covers, is formed when 16 preformed 
pellets are placed in the compression 
mold. Totaling 4 lb of material, the 
pellets are dielectrically preheated to 
reduce cure time and improve quality. 
The mold produces a satin finish on 
exterior surfaces. 

Four large holes are molded into 
the sides of each case by automatic 
side draws, and the case and covers 
have a total of 57 holes; all of which 
are molded. Of these holes, 39 are 
later tapped on a drill press. When 
the mold opens after the cure cycle, 
the piece is automatically ejected by 


pins around the top perimeter of the 
male mold. 

As shown in the second picture, the 
molded and cured case is placed on 
a special fixture to prevent warping 
during cooling. Flash is removed at 
the press during the cure cycle. 

The third picture shows a special 
drill with opposing heads used to ac- 
curately drill two holes on each side 
of the case. The jig is automatically 
indexed into two drilling positions by 
an air cylinder. Chips and dust are 
removed from the jig by vacuum. 


i EPe 











Locator unit, shown with the dust cover removed, uses a 
simple magnetic recording mechanism to detect the angular 
position of a rotating shaft. The reference shaft would be 
located at the left end of the unit. Schematic diagram 
(right) shows the components of the complete Shaft Moni- 
tor system. The locator unit is at the top and the converter 
unit parts are at the bottom. Magnetic mark is written on 
revolving magnetic disk at instant of read signal. Index 
track reading head generates train of pulses. Converter 
triples frequency and shapes pulses that appear as output. 
Reading head detects magnetic mark and stops index pulse 
train. Erase magnet is energized for one revolution of mag- 
netic disk to prepare unit for next reading. 


ments are desired. The position of the 
writing head at any time corresponds 
to the position of the reference shaft. 

When reference’shaft position is de- 
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sired, the writing head makes a mag- 
netic mark on the magnetic disk. 
Read-out of a train of pulses: gener- 
ated by index track reading head is 


Gare disable 


~lgh speed magnetic asc 
reading head 


Index disc. 
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electronic counter 


initiated by the “write” pulse. Index 
pulses appear at the output until the 
reference mark written at the start of 
the cycle passes the reading head. 
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The number of pulses in the pulse 
train obtained represents the shaft 
position at the time the read signal 
was desired. 

In an actual system application, 
this serial pulse train is fed to a data 
unit where the pulses are accumulated 






Line voltage variations auto- 
matically compensated 


APABLE of splicing any %-in. 

acetate magnetic recording tape 
with an inaudible joint, the MT-1l 
Presto splicer, developed by Presto- 
seal Manufacturing Corp., Long 
Island City 1, N. Y., uses no adhesives 
and requires no tape scraping. The 
unit includes a precision cutter for 
use in editing. Based on a combina- 
tion of pressure and electrically pro- 
duced heat applied within an accu- 
rately controlled time cycle, the unit 
produces strong, diagonal plastic 
welds. 

The automatic timer is factory set 
for an interval of 4 to 5 sec. The 
splicer must rest 1 min between oper- 
ations to repeat identical cycles. Varia- 
tions in line voltage are compensated 
because the timer element operates on 
an inverse ratio to the heater element 









































and coded in binary or decimal digit 
form before being routed to record- 
ing, processing or read-out equipment. 

The locator base and bearing hous- 
ing are cast aluminum. Precise shaft 
alignment is maintained by super- 
precision duplex ball bearings. Lateral 


Tape Splicer Has Timed Cyele 





current. The heating interval can be 
changed from the set period by ad- 
justing a small screw. 

When the line cord is plugged into 
115-volt, 50- or 60-cycle a-c, the pilot 
light goes on and illuminates the 
heater platen area through a slit in 
the lamp cover. The tape is edited, 
and marked with a crayon to show 
the exact material that should be re- 
moved or the place where other ma- 
terial should be added. 

With the dull, oxide-coated side up, 
the tape is slid under the upper right 
hand cutting spring clip and _posi- 
tioned in the cutting block slot so the 
cut position will be right at the block 
edge. The arm, with its attached cut- 
ting blade, is depressed to cut the 
tape at a 45-deg angle. 

The parts to be joined are slid 
under the two spring clips and over- 
lapped by 1s in. The arm is then de- 
pressed and the pressure clamp en- 


TAPE IN 
CUTTING POSITION 








bearing binding, caused by tempera- 
ture changes, are avoided by using 
floating type end bearings. Multi- 
channel converters have been de- 
signed for use with more than one 
locator unit. Oodg 


gaged to hold the arm down. Heat- 
ing cycle is initiated manually through 
a “start” button. To prevent the seal- 
ing heater from being energized be- 
fore the arm is securely clamped 
limit switch is placed in the timer cir- 
cuit. Its NO contacts are closed by a 
stud at the end of the arm when the 
latter is down. To release the start 
button a mechanical release button is 
provided. Return of the “start” button 
to its normal position and the bright- 
ening of the pilot light signal the end 
of the heat cycle. About 5 sec is al- 
lowed for the tape to cool under pres- 
sure, and then the arm is released. 

This lapped joint produces a splice 
that will withstand a 3-lb. pull and re- 
sults in a total thickness of only one 
and one half times the tape thickness. 
A butt splice is feasible, but is not as 
strong. 

The unit is designed for ease of 
maintenance and most components are 
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New magnetic recording tape splicer (left) with the right 
hand section of tape in the splice position and the left 
hand section of tape in the cut position. The clamp at 
front applies pressure to the swinging arm, and locks it 
down during the heating cycle. Above, relationship of the 
various elements in the heater platen area. The upper 


platen applies pressure to the forming splice along the 
direction of the index line. 
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from sea level to substratosphere... 


VARGLAS SILICONE 


Electrical Insulating Tubing and Sleeving 


WITHSTANDS TEMPERATURES FROM 500° TO — 85°F 


VARGLAS SILICONE is a high dielectric, dimen- 


sionally stable insulating material developed 
by Varflex during World War II to assure de- 
pendable performance in the drastic tempera- 
tures aircraft might encounter from sea level 
to substratosphere. Today, Varglas Silicone 





‘CORPORATION 


. Makers of 


Rho Shes meg? ee ky + ee 
a 


serves industry in many of the tough insulating 
jobs that defeat ordinary insulators. A combin- 
ation of Varglas (continuous filament Fiber- 
glas) and Silicone High Temperature Resin, 
Varglas Silicone is the first and only Class H 
insulation with these features: 

EFFICIENT AT 500°F. — flexible at —85°F. 


MoisTURE AND FuNGus-RESISTANT — has excel- 
lent resistance to moisture and fungus. 


FirE-RESISTANT — flame resistant and _ self-ex- 
tinguishing. 

ABRASION-RESISTANT — pliable and non-fraying. 

DIELECTRICALLY STRONG — average readings up 
to 7,000 volts. 

Available in various NEMA colors in several 

types and grades of tubing and sleeving — lead 

wire and tying cord, too. 


VARFLEX Sates (70., uc. 











309 N. Jay St., Rome, N. Y. 
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accessible from the top. 


On textile “tenters” for 
stretching cloth while dry- 
ing, input can be overfed a 
fixed percentage of output 


speed. 





Cc. H. BUCHANAN 
Industrial Engineering Department 
General Electric Company 


OWER selsyns have been suc- 
cessfully used to replace long 
mechanical shafting to tie in input feed 
with output feed on textile “tenters.” 
This is a machine that governs the 
side shrinkage of continuous fabric as 
it is conveyed through a dryer fol- 
lowing a dyeing operation. The proc- 
ess involves gripping the selvage edge 
of the cloth by clips or pins and carry- 
ing it through a drying tunnel about 
100 ft. long. Main drive is at the far 
end. 

The overfeed pin tenter was de- 
veloped to treat difficult-to-handle 
materials like knit or lace goods which 
are subject to high shrinkage in dry- 
ing. Maintaining the original width 
forces this shrinkage to take place 
lengthwise so that the speed of the 
fabric entering the tenter must be 
greater than at the exit end. The differ- 
ence between these two speeds, known 
as overfeed, and its uniformity largely 
determines the characteristics of the 
treated cloth. The overfeed rolls, 
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The pilot 
light shield is easily lifted off for re- 
placing pilot lights, the upper pres- 
sure platen, located at the midpoint 


of the arm, is held by just two bolts. 
A thin sheet of select grade mica lies 
heater 
platen and the heater element. This 


between the stainless steel 


Power Selsyns on Textile Drives 


















mounted at the entering end of the 
tenter, can be set to feed the fabric 
at a fixed percentage higher (or oc- 
casionally lower) rate than the dried 
fabric leaving the tenter. 

Heretofore, on pin tenters, mechan- 
ical shafting with an adjustable ratio 
device to set the speed differential has 
been used to obtain overfeed with re- 
spect to the main drive, but this ar- 
rangement leaves much to be desired. 
Because of the length of the machine 
troubles like shaft whipping and bear- 
ing wear at the many journals and 
gear box arise. With power selsyns, 
wires replace 100 ft. of shafting. With 
these self-synchronous rotary electric 
components, the rotation of the re- 


the possibility of back flow. 


0.3 to 15 ml per min. 


Schematic diagram of application 
of power selsyns to overfeed 


drive on pin tenter. 


/ 
“.— Shatting is eliminated 


Rocker Arm Pump 


ne fluid pump, developed by Process & Instruments, Brooklyn, N. Y., is 
operated by a series of four rocker arms successively compressing a rubber 
tube containing the fluid. The rocker arms are actuated by a cam designed so 
that one rocker arm is always completely compressing the tubing to minimize 
The fluid being pumped does not contact any 
metal parts, and since the tubing can be sterilized, the pump can be used 
in any place where sterile transfer is required. 
synchronous motor and a five-step gear drive the delivery volume ranges from 








mica may have to be replaced after 
a thousand or more splices, but can 
be reached easily after removal of 
nine screws. OOO 








Overfeed 





' alignment 


' pane/ wired 
' fo each 
/ Selsyn and 
a S-phase 
— / a-C supply 


with power Selsyns 


ceiver motor can be kept in step with 
the generator transmitter. 

In the pin tenter application, the 
selsyn transmitter is mounted at the 
exit and where it is powered from the 
tenter drive. The selsyn receiver is 
mounted at the entering end directly 
driving the adjustable ratio device 
which sets the rate of overfeed. Aside 
from the necessary wiring, the only 
other essential equipment is a control 
panel to provide selsyn alignment pri- 
or to start-up of the tenter after a 
shut-down of more than 15 or 20 min- 
utes. 

Selsyns must be properly aligned 
before they can operate in step. The 
alignment procedure, which is auto- 


With a special two-speed 
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FOR FIRING SHELLS 
OR RESISTANCE WELDS 





sy GUARDIAN 


Jet pilots depend upon electrical controls for safe, maneuverable flying, 
clear communications and precision gunnery. Guardian Electric—makers 
of all types of control stick grip switches and control panels—is a major 
supplier to the U. S. Air Force. Guardian Relays, either open mounted or 
hermetically sealed, are used extensively for airplane design, maintenance 
and repair. Along production lines Guardian Relays control the current YS 
for spot, projection, seam and other types of resistance welding. Reduced fey 
maintenance costs, better welds, better ships in the air, better armament 
result with Guardian Relays in action. 


~—S . 


SERIES 220 A.C, 
RELAY 





AN-3312-1 D.C. AN-3324-1 D.C. ‘Series 595D.C. _—_Serfes 610 A.C.—615 D.C. Series 695 D.C. 
Get Guardian’s New HERMETICALLY SEALED RELAY CATALOG Now! 


GUARDIAN WELECTRIC 


1627-K W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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matic, consists of three steps. First, 
single phase a-c power is applied to 
two terminals of each selsyn with the 
third terminal unconnected. The re- 
sultant torque tends to align the ro- 
tors. Secondly, the third terminals are ment, maintenance 
interconnected producing an aligning 
torque which more closely aligns the 


Generator 
for 
Insulation 
Tests 





to operate. 




















r7XO supply answers to problems 

encountered in a research pro- 
gram aimed at producing better 
insulation for power transmission 
equipment, this recently installed 
half - million-volt direct - current 
generator is being used at General 
Electric’s four-year old High Volt- 
age Engineering Laboratory, Pitts- 
field, Mass. This program is one 
of several at the laboratory all 
having the purpose of counter- 
acting effects of lightning and other 
system disturbances. Generator will 
produce rated voltage continuously 
at 25 milliamp. It operates from 
60-cycle power at 230 volts, single 
phase. Equipment consists of four 





rotors. Thirdly, power is applied to 
the third terminals so the selsyns are 
energized three phase and are ready 


For the ultimate user of the equip- 


greatly simplified with the selsyn sys- 
tem which requires only occasional 
















































































































ELMER E. MOHAUPT 


Electrical Engineer and 


Harnischfeger Corporation 


EVERAL considerations were 

weighed in adopting solderless 
electrical connectors on Harnischfeger 
equipment: ease and convenience of 
installation, quality of the connection, 
and cost. Using pneumatic bench 
tools as compared with hand soldering 
operations, the saving in time per con- 
nection was found to be as shown in 
table at right. 

Quality of the connection, as com- 
pared with a soldered joint, is much 
better. Electrical conductivity of a 
compression connection is higher be- 
cause the contact is copper-to-copper. 
A poorly soldered connection, which 
is subject more to the human element 
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separate oil-immersed rectifiers, 
rated at 125,000 volts and con- 
nected in cascade. Each rectifier 
has two kenotron tubes in a volt- 


age doubler circuit. ooo 


Time Saved with Solderless 





MORRIS BRENNER 
Assoc. Technical Service Engineer 
Burndy Engineering Co., Inc. 


and resulting from such procedure as 
improper fluxing, tinning, etc., may 
have an operating temperature high 
enough to melt the solder and cause 
the joint to fail, whereas a compres- 
sion joint would continue to operate. 
At temperatures which would cause 
failure of a soldered joint, the com- 
pression connector will maintain suf- 
ficient mechanical strength and elec- 
trical conductivity to permit operation. 

Another important and desirable 
feature obtained with the use of 
solderless connectors is the elimination 
of possible corrosion resulting from 
certain soldering fluxes or acids. 
When flexible cable or braid is used, 





Connectors 





slip ring inspection and motor lubri- 
cation, plus control panel miainte- 
nance. The higher cost of the electrical 
system is offset by the expense of con- 
stant maintenance of the shafting 
bearings and miter gearing on the 
mechanical overfeed drive: O OO 















Lug Size Time Saved, min. 


12 0.23 
10 0.25 
S 0.25 
6 0.27 
4, 0.31 

3 0.39 

2 0.42 

l 0.46 
10 0.50 
2/0 0.60 
3.0 0.61 
4/0 0.62 


capillary action will draw flux and 
solder into the cable beyond the area 
of the connection. When used on 
contactors, or moving parts the result- 
ing stiffening of the conductor will 
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“HIPERSIL CORES — 








helped us design 99;65% Perfect Amplification!” 


McIntosh Engineering Laboratory, whose new output 
circuit is the first major advancement in years of audio 
amplifier design, credits Hipersil Cores with a vital 
contribution to its development. 

‘““Hipersil Cores reduced the weight of our driver 
and output transformers by 30 pounds; enabled us to 
cut the height of our assembly from 20 to 7 inches. 
Further, by holding losses to a minimum, these cores 
eliminated the high distortion which is characteristic 
of larger cores at low output levels.” 

You can cut size, weight and assembly costs in all 
types of electrical and electronic transformers with 
Hipersil Cores. They combine highest permeability 
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with lowest losses in a wide range of sizes, all fre- 
quencies (1 through 12 mil cores). Greater flux- 
carrying capacity and increased mechanical strength 
help to make them the best cores on the market. For 
specific information on how to apply them to your 
product, write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. 


J-70630 















































































































































Fig. 1—This Burndy pneumatic tool is 
used to install solderless connectors 
on leads that are taken to the bench. 


lead to vibration failure. Solderless 
connectors with more flexibility have 
superior resistance to vibration and 
thus longer life. 

These factors led to the adoption 
of solderless connectors on Harnisch- 
feger equipment. Pneumatic tools, 
such as shown in Fig. 1, are conven- 
ient for assembling lugs in cables 


New electronic device dims 
headlights on your car—un- 


fortunately not approaching 
cars. 


a by the Guide Lamp 


Div., General Motors Corp., 








Fig. 1 (Left)—Photoelectric unit mounted on dash in front 
of wheel responds to light intensity of oncoming car and 
switches on low beam automatically. Fig. 2 (Right)—Major 
units of the Autronic-Eye power relay and amplifier unit 
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‘ig. 2—Terminal board assemblies us- 
ing compression connectors on a Har- 
nischfeger dual generator. 


ranging from No. 8 through 3/0 
where the lead can be taken to the 
machine. Connections between coils 
in the field ring assembly of dual gen- 
erator units, Fig. 2, are typical appli- 
cations as well as connections to the 
terminal boards and _brushholders. 
Most of these lugs are pre-assembled 
using bench tools. When the type of 


Automobile Headlight Dimmer 


Anderson, Ind., to increase safety in 
night driving, the Autronic-Eye auto- 
matically lowers headlight beams 
when approaching another car or 
when driving on brightly lighted 
streets. When the bright light zone is 
passed, the headlight beam is auto- 















Present wiring disconnected 

from dimmer switch and 

connected to power relay, jp 
Y 





Fig. 3—Manual tools are employed 
when lugs must be installed on an 
assembly. 


work requires installing lugs in assem- 
bly, hand tools of the type shown in 
Fig. 3 are used. 

Experience and tests indicate that 
solderless electrical connectors give 
the highest quality connections with 
uniform results. Savings in time also 
increase the output for the same pro- 
duction capacity. OOO 






matically raised. The device relieves 
the driver of the responsibility of 
dimming his lights so that he can give 
undivided 
conditions. 

The equipment includes a_photo- 
electric unit mounted on top of the 


attention to the driving 


Phototube 


Pr esent 
headlight 


J Auxiliary 
4 foot switch 





YPresent foot _ 
dimmer switch®=€> 
Fay 






are mounted under hood, and existing dimmer and main 
headlight switches are retained in the circuit. Auxiliary foot 
switch over rides the automatic control to give high beam 
when wanted. 
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INSULATION PARTS 


Time-per-assembly drops to record lows when Inmanco 
Insulation Parts are specified for electrical and electronic 
equipment, because Inmanco parts are fabricated 
with precision. They slip into place easily and snugly 


. no time wasted in struggling to fit inexact parts. 


By manufacturing insulation parts with specialized 
high speed equipment on a production line basis, In- 
manco produces fabricated parts with maximum econo- 
my. Designs are reproduced exactly by shearing, sawing, 
slitting, die cutting, creasing, forming, cuffing, or rotary 


cut molding. 


You can be sure of the specific protection you need, 
too . . . because Inmanco parts are fabricated from 
such a wide variety of materials. You can select the 
dielectric strength, heat resistance, toughness, and other 


properties required for your application. 


Inmanco engineers are always glad to show how 
fabricated parts can save time in the production of 
military and civilian electronic and electrical equipment 

. including motors, coils, controls, transformers and 
instruments. Get full information on ready-to-use In- 


manco [Insulators now. 


sf Linsireninerey products are manufactured exclusively by Insulation Manufacturers — 


E NSULATORS. 


CHICAGO ¢ C 
Also represented by: H. R. Bre 


Adrian, Mich. © Atlanta ¢ Birmingham ¢ 
Memphis ¢ Newark ® 
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Inmanco Parts Can Be Fabricated 
From These Insulation Materials 


@ All rag, part rag, 
wood pulp papers 


and press boards * Plastic film-paper = 
i ‘ combinations 
Varnished cambric- 
° paper combinations @ Silicone resin coated Ask For 
glass cloth 
@ Hard maple wood 
@ Vulcanized fibre f 2 c r 
@ Laminated plastics and fishpaper 
literature on Inmanco 
@ Varnished asbestos, cambric, can- fabricated electrical in- 
vas, and glass cloths and paper sulation parts, today. 


mes lis ¢ W. C. Johnson, Peace iat 





























@ Plastic films 
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instrument panel near the lower left 
corner of the windshield, Fig. 1. It 
is pointed to see the same light the 
driver does, and has a range wide 
enough to cover car angles for full 
and partial passenger loads. An ampli- 
fier and power relay are mounted in 
the motor compartment. The standard 
dimming switch is connected into the 
circuit, as shown in Fig. 2, so that in 
one position it provides automatic 
control of selection between upper 
and lower beams, and in the other po- 
sition keeps the beam in the lower 
position continuously. An auxiliary 
over-riding foot switch permits the 
driver to momentarily switch from the 
lower beam. 

Power for the unit is received from 
the main light switch. Power supply 
and amplifier unit, Fig. 3, provides 
about 1,000 v d-c for the phototube 
circuit and 150 v a-c for the ampli- 
fier tube and sensitive relay. Phototube 
unit, Fig. 4, contains a photo-multi- 
plier tube, an optical lens, filter and 
mask. Resistor bank for the phototube 
unit is a printed network. The lens 
picks up approaching light and focus- 
es it through the filter and mask to 





Fig. 3—Amplifier unit with the cover 
removed shows the compact design of 
the electronic components. Tubes are 
mounted in sockets and 
wired from the back. Note metal strap 


holding capacitors in place. 


standard 


the phototube. The sensitivity of the 
unit can be adjusted for either clear or 
tinted windshields. 

The power relay is a heavy duty 
type with special alloy contacts that 
operate either the high or low beam 


Fig. 4—Phototube unit with the cover 
removed shows the lens at the left, fil- 
ter and mask just in front of the mul- 
tiplier tube. Printed resistor circuit is 
behind the tube. Note that the tube is 


held in place by a clamp on the base. 


as directed by the amplifier unit. The 
auxiliary over-riding switch is a nor- 
mally open, plunger type that must 
be kept depressed to keep beam high 
if the photo-tube demands the low 


beam. ce i 


Embedded Selenium Reetifiers 


Space, weight and cost re- 
duced while improving vibra- 
tion and corrosion resistance. 


B. PARSONS and A. M. DD?URSO 


Sarkes Tarzian Rectifier Div. 


EED for hermetically sealed rec- 
tifiers in the past has been met 
by inserting rectifier units in a con- 


tainer, usually steel, filling the contain- 
er with oil and sealing the entire unit 
with solder. This manufacturing tech- 
nique is adequate for most selenium 
rectifier applications where adverse 
atmospheric conditions demand com- 
plete protection for the rectifying unit 
and where the added space and weight 
is not a problem. 

To meet demands for a compact and 





Three Types of Rectifier Constructions Compared 
Data for 250-volt, 0.5 Amp Bridge-Type Rectifier 


Standard convec- 
tion-cooled 


Volume, cu in. 25.6 (Note 1) 
Weight, oz 15 


Corrosion resistance 200-hr salt 


test, max. 


spray 


High altitude opera- 
tion 


Must be derated 
75% at 80,000 ft. 


Vibration (Note 2) 


Oil-Filled and Channel type 


hermetically embedded 
sealed in plastic 
117 21 
98 20 
Excellent Greater than 400 hr 


salt spray 
Good, but must be Excellent 
mounted for con- 
duction cooling 


Good Excellent 


Note 1—Additional space allowance necessary for convection cooling. 


Note 2—Rectifier length must be reduced in 


order 
are necessary. Paint will chip on impact test. 


to withstand severe vibration tests. Four units 
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lightweight hermetically sealed recti- 
fier unit, a new type of unit has the 
rectifier embedded in plastic and 
mounted in an aluminum channel, 
as shown in Fig. 1. The plastic, an 
ethoxylene resin, is mixed with a 
special filler to increase heat dissipa- 
tion from the rectifier cells to the 
aluminum channel which then readily 
conducts heat to the chassis. Average 
temperature gradient between rectifier 
and chassis is 15 C, about the same as 
the gradient between a convection- 
cooled rectifier and ambient. Space 
occupied is only about 50 per cent of 
a comparable hermetically sealed oil- 
filled rectifier, and weight is reduced 
by two-thirds. 

Channel construction exposes only 
one surface to high potential, which 
eliminates many insulating problems 
and gives greater freedom in mount- 
ing. Heat dissipation is not dependent 
on air circulation, adding further free- 
dom in space utilization. Along with 
reductions in weight and volume and 
greater freedom in mounting, the cost 
is less than the hermetically sealed, 
oil-filled counterpart. 

These embedded rectifiers with- 
stand a 400-hr salt spray test and 


(Continued on page 232) 
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MAKING TYPE READABLE is important to newspapers. Faulty 
temperature control in the lead alloy melting pots of linotype 
machines can cause fuzzy or broken type. But not with the 
control manufactured by Linotype Parts Company, Inc. 
They use accurate, long-lasting Fenwal THERMOSWITCH® 
thermostats. 


A FENWAL THERMOSWITCH CONTROL* may solve your prob- 
lem, too. Its external single-metal shell expands or contracts 
instantly with temperature changes, making or breaking en- 
closed electrical contacts. Compact, highly resistant to shock 
and vibration, Fenwal THERMOSWITCH units have 
solved hundreds of problems. 


*Junction Box Type illustrated. 
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How would YOU solve these 2 problems? 








se li 


CORROSION RESISTANCE is vital to Armed Forces equipment. 
To meet industry’s needs in determining corrosion-humidity 
resistance, the Industrial Filter & Pump Mfg. Co. developed 
a salt-fog and humidity testing cabinet. Tests involve close 
control of temperature. So, each cabinet relies on a Fenwal 
Junction-Box THERMOSWITCH thermostat. 





SEND FOR THIS NEW CATALOG for complete explanation of 
the unique THERMOSWITCH unit. Also ask for more de- 
tailed, illustrated discussions of the problems above. Fenwal 
engineers will be glad to help you solve your temperature 
control problems involving heat, humidity, radiant heat, 
pressure and other variables. Write Fenwal, Incorporated, 
19 Pleasant Street, Ashland, Mass. 


THERMOSWITCH’* 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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INDICATING DIAL FOR HELICAL POTENTIOMETERS 


wg of the Model RA Duodial, 
which gives a continuous indication 
of the sliding contact position in multi- 
turn devices, is that only three numbers 
of the secondary (outer) dial are visible 
at one time. These numbers remain sta- 
tionary until the primary dial, which is 
coupled directly to the potentiometer 
shaft, is about to complete a_ single 
revolution. At this point a jump gear 
automatically engages to turn the second- 
ary dial to the next digit. Thus, the 
outer dial shows which turn the slider is 
on; the inner dial, the position of the 
slider within a particular turn. When used 
with a 10-turn instrument, direct reading 
of slider travel to three decimal places is 
immediately shown and readings to four 
places can be readily interpolated. Since 
the primary dial, which gives “fine” 
readings of angular contact position with- 
in a given turn, is connected directly to 
the potentiometer shaft, there is no risk 
of backlash error. As a result of this 
and the fact that no worm gears are em- 
ployed, the RA dials may be used with 
potentiometers having rear shaft exten- 
sions coupled to power-driven devices. 
An additional feature is a vibration- 
proof locking mechanism which can 
be set by the same hand that is manipu- 
lating the knob. Locking is accomplished 
by means of a cam-actuated brake shoe 
which acts radially against an inner drum. 
Although primarily intended for use with 
10-turn instruments, additional numerals 
are provided on the secondary dial for 
readings up to 15 turns for special appli- 


x PRIMARY SCALE 


SECONDARY SCALE 





cations. The RA Duodial can be used 
with Helipot Models A, AN, C, or CN 
when these potentiometers are equipped 
with bushing mountings. An RAJ version 
of the RA series is available for use on 
miniature Model AJ % in. 10-turn Heli- 
pots. The RAJ dial also fits on other 
multi-turn devices with an %-in. shaft. 
Outside diameter of RA dial is 114% 
in.; base diameter of knob is 1 in. The 
outer dial cover plate is machine turned 
from aluminum. The satin chrome finish- 
ed dials, base plate and locking cam are 
machined from die cast alloy. Knob, 


TO LOCK 


c LOCKING ARM 





See 


pinion gear, and lever cap are made of 
molded black nylon. Nylon knob insu- 
lates instrument from hand capacity. 
Metallic parts are plated in accordance 
with specifications MIL P6871 and QQ 
P416 (1) for corrosion resistance. Model 
RA is assembled as a complete unit at 
the factory. Supplied with it are two 
panel mounting parts—a mounting plate 
and a reversible nut—and a 4/40 Allen 
wrench for tightening knob setscrews. 
The Helipot Corp., South Pasadena 18, 
Calif, 

Circle No. 1, Reader 


Inquiry Facility, page 211 


MINIATURE PUSHBUTTON CIRCUIT BREAKER 


ee is a new miniature 
branch circuit breaker that can be 
installed in any plug-type fuse recep- 
tacle delivering 110-125 volts a-c. Elec- 
trical service can be restored after an 
overload or short circuit by pressing in 
and releasing its reset button. Applica- 
tions of the thermally actuated circuit 
breaker include use in electrically op- 
erated machines and appliances. Under 
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normal line conditions, electric current 
passes through the conductor strip and 
the thermostatic bimetal actuating ele- 
ment, which carries a pair of movable 
contacts. On a direct “short” or a sustain- 
ed overload, however, the heat generated 
causes the element to bend away from 
the latch plates on both sides of the 
center reset plunger. A preloaded return 
spring then forces the plunger outward, 


while twin extension springs pull the 
element and the movable contacts 
away from the fixed contacts, breaking 
the circuit. The device includes a built-in 
time-lag to handle starting loads and line 
surges. While service can normally be 
restored within 10 sec, the device is trip- 
free; any attempt to reset the device 
against an overload or short increases the 
speed of tripping. It is said to be the only 
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Where the 
BEST 


OF THE 


BIGGEST 





are made. 
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Molding extra large plastics parts in large volume has been an important 
part of our business for more than 25 years. Thousands of television 

and radio cabinets, washing machine agitators, machine housings and other 
parts of unusual size have come from these giant CMPC presses for the 
biggest names in industry. Many of them were pioneered 

by Chicago Molded. 


This experience in producing large parts has resulted in the development 
of unusual molding methods and techniques—as valuable to you as to us. 
It enables us to discard guesswork and to proceed with a sureness based 
on knowledge . . . to deliver a consistently high quality product in large 
volume with efficiency and economy. And remember, these factors 

show up to your advantage in the final cost to you. 


With the most modern facilities for molding the largest parts made... 
together with engineers and technicians who have the faculty for under- 
standing your needs... plus the ability to get your job into production 
without delay . . . you'll find this a mighty good place to do business. 


Whatever the job . . . large parts or small . . . talk it over with a Chicago 
Molded engineer. Just write, wire or phone. There’s no obligation. 


PRODUCTS CORPORATION g3 


CUSTOM MOLDERS OF ALL 


Y Mi 
1024 NORTH KOLMAR AVENUE FY 


CHICAGO 51, ILLINOIS 
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device of its kind ever to pass all UL 
tests required for listing as a “circuit 
breaker—miscellaneous.” Since the device 
does not contain a switch mechanism, it 
was not required to pass UL endurance 
tests. However, on independently con- 
ducted tests, the device has undergone 
make-and-break operations in excess of 
the 10,000 cycles required, as well as 
thousands of cycles of overload trip 
tests at full voltage. Circuit breakers, 
available in 15, 20, and 30 amp ratings, 
are now in initial production. No special 
equipment or wiring is required for their 
installation. Mechanical Products, 
1824 River St., Jackson, Mich. 
No. 2, Reader Inquiry Facilit 
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RESET BUTTON 

TRIP RING 
COWDUCTOR STRIP 
FIXED CONTACTS 
MOVABLE CONTACTS 

~ LATCH PLATES 
ACTUATING ELEMENT 
RESET PLUNGER 
EXTENSION SPRINGS 


RETURN SPRING 


EPOXY RESINS FOR ENCAPSULATING ELECTRICAL COMPONENTS 


| ESIGNATED Scotchcast No. 1 and 

No. 2 epoxy electrical insulating 
resins can be used for embedding resis- 
tors, unitized electronic circuits, torroids, 
transformers; for dip impregnation on 
coils; and for other applications. Resin 
No. 1 comes in a solid form together 
with a catalyst and is heated until lique- 
fied for pouring into the mold. The resin 
then sets and is cured at 250 F in from 
4 to 8 hr. Resin No. 2 comes in a liquid 
form together with a hardener, and can 
be poured into the mold and cured at 
room temperature in from 3 to 6 hr. 
Either type of resin may be used for 
most applications, depending largely on 
available production facilities. Electronic 
components unable to withstand high 
temperatures require the No. 2 cold- 
pouring type. Outstanding features of 
the new insulating resins are: 100 per 
cent solids content with no volatile prod- 
ucts and a minimum of shrinkage upon 
curing; no chemical degradation within 
the operating range from —40 to 250 F; 
resistance to acids, alkalies, solvents and 
oils; and excellent adhesion to 
metals, plastics and conductors. Both 
resins have a dielectric strength of 
approximately 1000 volts per mil on thin 


most 


sections. Neither material will support 
combustion and both are inert to fungus. 
Also, they can be machined, drilled, 
tapped, ground or turned. Such filler 
materials as aluminum oxide, mica or 
glass may be used with the resins for 
improving physical, electrical or chemical 
properties. Basically, the unfilled resins 
meet Class A requirements (“hot spot” 


MINIATURE TUBE FOR 


7s GL-5965 is a miniature twin 
triode designed for use in high-speed 
digital computers. Tube features a special 
heater-cathode construction designed for 
dependability under frequent “on-off” 
switching conditions. When used in on-off 
control applications, the GL-5965 will 
maintain its emission capabilities after 
long periods of operation under cutoff 
conditions. Each triode section features a 
high zero-bias plate current, a sharp cut- 
off characteristic, and a separate cathode 
connection. In addition, the balance of 
the cutoff characteristic between the two 
sections is controlled. Average character- 
istics of the GL-5965 with 150 volts on 
the plate are: cathode bias resistor, 220 
ohms; amplification factor, 47; approxi- 


temperatures 105 C), but by addition of 
suitable fillers they can be processed 
to meet Class B requirements (130 C). 
Both materials, No. 1 and No. 2 are 
available currently in quantities up to 
2000 Ib a month. Minnesota Mining and 
Mfg. Co., 900 Fauquier St., St. Paul 6, 
Minn. 

f No. 3, 


DIGITAL COMPUTERS 


mate plate resistance, 7,250 ohms; trans- 
conductance, 6,500 microhms; _ plate 
current, 8.2 milliamp. The following are 
typical operating characteristics for each 
section in computer service. In the “on” 
condition: plate supply voltage, 150 volts; 
plate load resistor, 7,200 ohms; grid 
voltage, 0; and approximate plate cur- 
rent, 10.5 milliamp. In the “off” condi- 
tion: plate supply voltage, 150 volts; plate 
load resistance is 7,200 ohms; approximate 
grid voltage for the plate a current of 150 
microamp is —5.5 volts. General Electric 
Co., Electronics Park, Syracuse, N. Y. 

No. 4, Reader Inquiry Facility, pac 
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CHICAGO, ILL., 4535 FULLERTON AVE....BRIDGEPORT, CONN., 275 WARREN ST. 





Because of Eagle 


EAGLE builds a 


timer for every 


Signal’s great va- 
riety of precision 
timing devices, 
they are in a 
position to sug- 
gest the exact 


ti 


er required fo 


your individual 
industrial problem. 


Let Eagle help 
speed up produc- 
tion and save count- 
less man hours for 
you. Write for 
Bulletin 340. 


140 
















6 EAGLE SIGNAL 


= r-) 
Bhile 


ee CORPORATION moLiNe.!+t 





- AAR 


THT 











y) 
if 
ef 


MULTIFLEX (Multiple Gircuit) Reset Timer 
closes and opens one for more circuits during a 
time interval started? by push button, limit 
switch, etc. 

DURAFLEX Reset Time . holds circuit closed 
for preset time after }’start’ button is pressed. 
- K Rese im ppens o Ose 
circuit after an adjustable time period. 
FLEXOPULSE Repeat Cycl Timer . . . closes and 
opens a contact repeafedly as long as synchro- 
nous motor is energize@. 
MICROFLEX Reset Coufter . . . opens or closes 
a contact after a praet number of impulses. 
MICROFLEX Reset Tim@r . . . opens or closes a 
circuit after an adjustable time period. 
POLYPULSE (Multiple Grcuit) Program Timer . . . 


9 or opens one br more circuits in_a_re- 











peating series of operagions. 





TIMOFLEX . . . a time @elay relay for opening or 
closing a circuit. 

POLYFLEX (Multiple Grcuit) Reset Timer 

closes or opens one or fmore circuits during a time 
interval started by push button, limit switch, etc. 


MANUFLEX Timer . . § used where a device is 
turned “on” manually,fruns a selected time and 
stops automatically. 









GLASS-MELAMINE LAMINATE 


N EW grade of glass-melamine lami- 
nate, designated G-8, combines high 
are resistance with good mechanical and 
chemical properties and uses lower cost 
glass-fiber mat filler in place of contin- 
uous filament glass-base material used in 
NEMA Grade G-5. Electrical properties 
are about equal. Use of glass-fiber mat 
results in a laminate with mechanical 
properties less directional than those of a 
woven-base laminate. Like all mat-based 
laminates, G-8 can be easily machined to 
a smooth surface. Added feature is that 
no lubricant has to be applied and later 
removed, as is the case when glass fibers 
are woven. Available in thicknesses of 
1/16 in. and up. Synthane Corp., Oaks, 
Pa. 


Circle No. 5, Reader Inquiry Facility, page 211. 


ELECTRIC POWER DRIVES 

Line of Slo-Speed electric power drives 
has been expanded to include totally en- 
closed fan-cooled geared motors. Units 
are available with Class I, II and III 
gears in frame sizes 364/365, and with 
speeds up to 115 rpm in ratings from 5 
to 25 hp. Bearings are mounted in the 





outer walls of the gear case and the 
gears are installed between them, per- 
mitting use of offset shafts and providing 
uniform distribution of the load. Motors 
are well suited for low-speed drives 
where maximum protection is required 
against non-explosive liquids, dust or 
vapors. Sterling Electric Motors, Inc., 
5401 Anaheim-Telegraph Rd., Los An- 
geles 22. 

Circle No. 6, Reader Inquiry Facility, page 211 


FLOATLESS LEVEL CONTROL 

Feature of Photoswitch liquid level 
control, Type 10CB1 is that contact with 
the liquid is made only through stainless 
steel probe rods. No floats, bellows, or 
other moving parts are required in the 
tank. Type 10CB1 is recommended for 
level control of all electrically conductive 
liquids. Design permits selection from 
four sensitivity ranges to match the probe 
circuit to the electrical resistivity of the 
liquid being controlled. Sensitivity is suf- 
ficient without being excessive; as a result 
the control will discriminate between a 
liquid and its foam. In addition, when the 
probe circuit sensitivity has been properly 
selected, the control is not affected by the 
saturated vapor above the liquid in a 
closed tank, permitting positive control of 
acid in batch processing. Level controls 
are supplied as standard with either 
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This spring 


gives business 


machines the 


at bees hi ae 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


IBM accounting machines sort infor- 


mation, read it, count it, remember it, 
print it—automatically. The terminal 
spring shown here serves as a break- 
able contact between internal circuits 
and counter units. Naturally the elec- 
trical and mechanical requirements of 
this component must be exacting if the 
machine is to function perfectly. That's 
why Berylco beryllium copper was 
chosen to play a vital, though incon- 
spicuous, role in its operation. 


No other material provides the ver- 
satility demanded by this design. 


BERYLCO] tHe BERYLLIUM 


DEPT. 2-1, READING 5, PENNSYLVANIA 


Conflicting requirements include good 
spring properties to maintain positive 
contact and excellent ductility to with- 
stand severe forming both during 
fabrication and assembly. Among the 
other properties essential to this appli- 
cation are good resistance to corrosion 
and repeated stress, high electrical 
conductivity, low contact resistance and 
close tolerances. 


To find out what Berylco can do for 
you, take advantage of the know-how 
of the world’s largest producer. Write 
or phone any of the offices listed below. 


The full story of the use of Berylco 
in IBM account- 
ing machines 
is given in 
the interesting 
booklet ‘Beryl- 
lium Copper at 
Critical Points.” 
Send for your 
free copy 
today. 


TOMORROW'S PRODUCTS ARE PLANNED TODAY 


WITH BERYLCO BERYLLIUM COPPER 
Sample material available for testing purposes 


CORPORATION 


New York « Springfield, Mass. - Clevetand - Dayton + Detroit - Chicago » Minneapolis + St. Louis + Seattle - San Francisco + Los Angeles 


Representatives in principal world-trade centers 
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NEMA 3 weather-resistant housing or 
NEMA 4 water-tight housing. Probe fit- 
tings are available to meet the require- 


ms THEY'RE NEWLY DESIGNED! ments of all types of installations. Type 


10CB1 contains no vacuum tubes and 


e THEY CUT PRODUCTION COSTS! operates with low voltage in the probe 


circuit. The control consists of an SPDT 


e TRULY NON-CORROSIVE JOINTS! relay operating from a probe circuit 


New 
Sond 


Precision Wire Wound 














through a transformer and a rectifier, 


we 
Contact ratings are 2 amp at 115 volts a-c, 
or 1 amp at 230 volts a-c. The probe 


circuit will operate from a resistance as 


high as 3500 ohms. Power consumption 

is 4% watt. Type LOCB1 is available for 

ed 50-60 cycle 115- or 230-volt operation. 

Uy, Photoswitch Inc., 77 Broadway. Cam- 
C5 bridge 42, Mass. 


PRESSURE CONTROL UNIT 


New bellows assembly for differential 
pressures has been designed for the 
maintenance of absolute pressure by 


Send today for Another ‘‘beat'’ by Bond! Here at last, is a true axial means of a single-unit control. In opera- 

free catalog lead resistor with completely non-corrosive joints without tion, two different pressures are supplied 

and engineering the use of solders or fluxes. All the quality features to the opposite sides of the large bellows 

bulletin. and durability of Bond's widely acclaimed resistors . . . in the center of the unit. One tube 

5 with new and ingenious innovations assuring better, allows pressure to be exerted against 

Toroidal longer performance! Protection plus... the new Bond the inside surface of the bellows. the 

. resistors are absolutely protected from chassis or second tube permits pressure to be 
industrial mounting surface, due to the true axial termination ; : oe " 

; : : applied to the outside surface. Since the 

S id —affording greater dielectric path. Guaranteed to cei Sante aiek woaite Wa Caan 

0 enol exceed the requirements for JAN R-93 type RB-51. atgnee SS = ae 

B bbi bellows are acting on the same effective 

0 in Bond resistors are made to all standard tolerances and areas, the resultant force produced by 

Radio are wound in a wide range of alloys to meet requirements the difference between the inside and 

es of varying resistance values. They are built to customer outside pressures can be utilized through 

Television specifications and Bond facilities are available for the center of the unit to actuate switches 


making the following custom-built coils: or valves or other controls. The two 


COILS Size Range Of The New Bond Axial Lead Resistors: smaller bellows are used to seal the ends 


RESISTANCE POWER 





Se §865ES Zi RANGE RATING Te 

ge Sze g5% OHMS mee COMM. JAN. <3 VE 

1515 ‘Ye % 1.0 0.42 % % RBSI c 

1516 Wve % 1.0 0.85 % % RBSI Z | 
1517 1% % 1.0 1.25 1.0 S | b —_— | 


9201 We Ye 1.0 1.115 % % RBS5I 


of the main bellows. The new unit can 
be used for industrial equipment in 
which the pressures within a closed 
system must be automatically equalized 


or where absolute rather than gage 
pressure must be maintained. Applica- 
ELECTRONICS CORPORATION | tions include use as a pressure control 
| for thermostatic or pressure switches, 
which must not be affected by baro- 


metric changes due to altitude or other 
60 SPRINGFIELD AVENUE, SPRINGFIELD, N. J. 


Note: All Bond Resistors are impregnated to meet JAN-R-93 
specifications. 


factors. The unit also is useful for flow 
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STREAMLINE THE DESIGN 


Today’s competitive selling calls for 
advanced styling—whether the product be 
one for factory, farm or home. Consider 
the product pictured below—the latest ad- 
dition to the De Laval line of cream 
separators. It is completely streamlined 
for maximum appeal to the 1952 farm 
family—a far cry from the separator that 
you remember from your boyhood farm 
visits. 


There is more to the advanced styling 
of this product than meets the eye. It has 
been redesigned inside and out to achieve 
maximum quality at minimum cost and, 
as with countless other products, this goal 
has led to the use of ZINC Die Cast com- 
ponents. The tooth-type motor and spindle 
pulleys, the collar which supports the sup- 
ply can and the three legs of the new 
centrifugal separator were designed by 
De Laval engineers to get the most for 
their ZINC Die Casting Dollar! 


MINIMIZE ASSEMBLY 


Each of the ZINC Die Castings pic- 
tured above is designed to reduce both 
machining and assembly operations. The 
teeth on the two pulleys are integrally 
cast with a high degree of dimensional 
accuracy for quiet, efficient operation with 
a corrugated belt. Only simple broaching 
operations are required on these pulleys 
and the one-piece construction minimizes 
assembly time—and cost. The supply can 
supporting casting also reduces assembly, 
since the steel shaft is cast as an insert. 

All unnecessary metal has been elimi- 
nated in the design of these die castings. 
The leg casting, for example, has a mas- 
sive outward appearance but, actually, it 
is cored in the casting operation to reduce 
to a minimum the amount of metal con- 
sumed. ZINC Die Castings are inherently 
tough and do not require excessively 
heavy sections to meet strength require- 
ments. 


ASK FOR DESIGN HELP 


The surest way to realize the full physi- 
cal and economic advantages of ZINC Die 
Castings is through consultation with a 
competent die casting engineer in the 
early design stages. Any die casting com- 
pany will welcome the opportunity to be 
of service. Also ask that company for a 
copy of “Designing For Die Casting’— 
or write to us. 


°o 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 


ors FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (. 


SEPTEMBER 1952 


niterm Guaity) ZINC 



















































only PEM selt- 
clinching fasteners 
provide all these 
advantages... 


More than 600 leading manu- 
facturers have standardized on 
PEM self-clinching fasteners 
for good reasons— 


1. Provide load carrying threads 
in steel, aluminum, copper or 
brass sheet, ‘‘Too Thin to 
Thread.” 


2. Reverse side of sheet remains 
flush. 


3. Positive lock prevents turning 
of fastener. 


4. Fast, simplified clinching—one 
or several at a time—with 
standard tools. Just squeeze 
and they’re locked in. 


Write for literature and sam- 
ples for trial. Use PEM self- 
clinching fasteners for fast 
assembly and lower costs. 
Penn Engineering & Manufac- 
turing Corp., Doylestown, Pa. 








indication or control; pressure drop 
across an orifice or venturi can be used 
|to “sense” flow in a closed system. The 
‘rod shown in the photo utilizes the 


| the difference in outside and inside pres- 
sures to actuate switches or valves or to 
accomplish other work, such as moving 
levers and cams to bring about compen- 
sating adjustments in associated mechan- 
|isms. As a result of the design, the large 
| bellows needs to withstand only the dif- 
| ference in pressure between inside and 
outside pressures, and thus does not come 


under severe stress. Clifford Mfg. Co., | 


| 152 Grove St., Waltham 54, Mass. 
| Circle 


No. 8, Reader Inquiry 


SMALL TOGGLE SWITCHES 

Type 6AT2 is a single-pole, double- 
| throw assembly which employs one ISMI 
switch riveted into a stainless steel toggle 
| bracket. Type 6AT3 includes two basic 
ISMI switches and gives double-pole 
double-throw service. Toggle bushings 
|are threaded and fitted with hex nuts 
| for panel mountings. Detents are provid- 
|ed in the toggle mechanism in both the 
| actuated and the un-actuated positions of 
the toggle. Tentative electrical ratings of 





the ISMI basic switch in these assemblies 
are: motor or resistive load, 2 amp, 20 | 
| volts d-c; inductive load at sea level, 2 | 
amp, 30 volts d-c; inductive load at 50,- | 


000 ft, 14% amp, 30 volts d-c, 5 amps 125 
|or 250 volts a-c. Characteristics of the 
|6AT2 and 6AT3 are: operating force, 
approximately 0.5 lb; minimum. total 
travel, 40 deg. Overall dimensions of the 
'6AT2 assembly are 25/32 in. long, 1- 
21/64 in. high and 25/64 in wide. Weight 
|is 0.02 Ib. Overall dimensions of the 
6AT3 assembly with two subminiature 


switches are 25/32 in. long, 1-21/64 in. | 
high and 21/32 in. wide. Weight is | 
0.03 lb. Minneapolis-Honeywell Regu- | 
lator Co., Micro Switch Div., Freeport, Ill. | 
Circle No. 9, Reader Inquiry Facility, page 211. 


SUMP PUMP MOTOR 


New % hp, split-phase sump pump 


motor is completely dripproof, and meets | 


all NEMA mounting dimensions. A heavy 
duty ball bearing is provided to withstand 
thrust load. Special features include a 
| built-in float switch, rigid coupling, 8-ft 


aaa 


motion produced in the main bellows by | 


Facility, page 211. | 
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FOR ELECTRONIC COMPONENTS 


We offer immediate delivery from our vast 

stock of more than 25,000 items—all | 
standard make, carefully inspected and 

fully guaranteed. Our prices are below 

market. 


| Always Check Wells’ Stock First! 


| Quotations and quantities available will 
be given immediately upon request. 


ADEL CLAMPS 
ANTENNAS 
Insulators, Mast Sections 
BINDING POSTS 
af BLOWERS 
CABLE ASSEMBLIES 
CHOKES 
COILS 
CONDENSERS 
Oil Filled, Bathtub, Hearing Aid, Transmitting 
Micos, Silver Micas, Ceramic, Variable, Trimmer 
CRYSTALS 
DYNAMOTORS & BRUSHES 
FILTERS 
FUSES & MOUNTINGS 
GENERATORS 
GROUND RODS 
HEADSETS 
IF COILS 
JACKS 
JACK BOXES 
KEYS, Telegraph 
KNOBS 
LAMPS 
LORD MOUNTS 
LUGS 
MOTORS & BRUSHES 
PLUGS 
RECTIFIERS 


\o © 








TUNING SHAFTS 
FRANSFORMERS—AIll! Types 


Selenium, Copper Oxide, Meter, Diode 
VIBRATORS 
WALKIE TALKIES 


RESISTORS—All Types 
SELSYNS 
Available Now! 
A complete signal corps stock number 


SOCKETS 
listing of items in our stock. Write for list- 


SWITCHES 
Aircraft, Micro, Switchettes, Toggle 

ing No. SG-200. (For government agencies 

and contractors only.) 


TIMERS 
TUBING—Flexible 
Manufacturers and distributors—write for 
Radio-Electronics Catalog No. H 501. 


Write, Wire, Phone four Requirements 


all phones: SEeley 8-4143 








833 W. CHICAGO AVE., DEPT. M,CHICAGO 22, ILL. 


ELECTRICAL MANUFACTURING 


Rings and sleeves extruded by 
Anchor Plastics Co., Inc. 
New York, N. Y. 


*REG. U.S. PAT. OFF 


080% AnmwnsIversary 
Better Things for Better Living 
«+ through Chemistry 


Polychemicals 


DEPARTMENT 


UNS ORR 


SEPTEMBER 1952 


Ring and sleeve of “Alathon”’ 
retain dielectric properties... pass 


humidity tests...lower shipping costs 


When television-set manufacturers started using 
metal picture tubes, they were faced with the problem 
of insulating the outer portion of the tubes that carry 
up to 20,000 volts. A material was needed that could 
withstand the voltage, while resisting humidity that 
would ruin its insulating value. 


The solution was this ring and sleeve extruded of 
Du Pont ‘“Alathon” polythene resin. Of all the 
materials tested, only ‘“‘Alathon”’ retains its electrical 
properties in service. “‘Alathon”’ has excellent dielec- 
tric strength, low dielectric constant (2.3), and low 
power factor (0.0005). Because of its very low 
moisture-absorption rate (0.01% by A.S.T.M. test), 
‘‘Alathon”’ easily passed exacting humidity tests. 


Du Pont “‘Alathon”’ offers other important advan- 
tages. Its flexibility simplifies installation. Shipping 
costs are reduced because “‘Alathon’”’ absorbs shock 
. .. makes possible packing of sets as units. . . elimi- 
nates shipping the delicate tubes separately. And 
reassembly time and labor at outlets are eliminated. 
Many TV manufacturers now use these rings and 
sleeves. 

Du Pont ‘‘Alathon’’ is widely used for such insulat- 
ing applications as TV lead-in wire, high-voltage TV 
lead wire, and police and fire-alarm cable. We will 
gladly suggest suppliers who can meet your specific 
needs for electrical or other uses of ‘“‘Alathon.’’ For 
further information, write: 


E. I. du Pont de Nemours & Co. (Inc.) 
Polychemicals Department, District Offices: 
350 Fifth Avenue, New York 1, New York 

7 S. Dearborn St., Chicago 3, Illinois 
845 E. 60th St., Los Angeles 1, California 
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A small fractional H.P. all-purpose electric motor completely 
waterproof and capable of instant operation even after long 
periods of submersion in sea water. Another example of 
EAD’s engineering know-how! 


SPECIFICATIONS 


A.C. Single phase capacitor or 3 phase squirrel cage motor. 
Induction or synchronous ® Reversible rotation * 115V or 
220V © 60 or 400 cycles * 1/15 H.P. to 1/3 H.P. * 900 
RPM to 12,000 RPM ® Continuous or intermittent duty ¢ 
Meets military specifications for corrosion resistance, fungus- 
proof, humidity, shock and vibration. 





Motor can be furnished totally enclosed or open, with 
terminals or connectors as required. Can be mounted for 
operation in any position. Will function efficiently in 
ambient temperatures up to 71°C. 
APPLICATIONS 
Driving fans, blowers, pumps, generators and antennas. 


Solving special problems 
is routine at EAD 















If your problem involves rotating electrical equipment, 
bring it to EAD. Our completely staffed organization will 
modify one of our standard units or design and produce 
a special unit to meet your most exacting requirements. 


EASTERN AIR DEVICES, INC. 


585 DEAN STREET, BROOKLYN 17, NEW YORK 









rubber-covered cord and plug, and an 
automatic thermal protector. Designed 
for direct mounting on the support 
column of sump pumps and cellar drain- 
ers, motor may also be used with other 
equipment, including mild coolers, agita- 
tors and mixers. The Hoover Co., King- 
ston-Conley Div., 81 Brook Ave., North 
Plainfield, N. J. 

No. 10, Reader Inquiry Facilit e 211. 


NON-LINEAR RESISTORS 


Resistance of a line of miniature resist- 
ors decreases as applied voltage is  in- 
creased. Resistors are used as a stabiliz- 
ing influence on circuits supplied by 
rectifiers; for control of voltage selective 
circuits; and for protection against voltage 
surges. They can also be used as potenti- 
ometers, with the division of voltage 
being independent of load current. The 
resistors are composed of a silicon car- 





bide ceramic resistance material called 
Thyrite, whose non-linear resistance char- 
acteristic is stable and substantially in- 
dependent of polarity and frequency. The 
line now includes small 42-in. diam units, 
with or without wire leads, having a 
maximum continuous rating in free air 
of 0.1 watt. Small %4-in. rod-type units, 
rated from 0.25 to 1.0 watt, are available 
in lengths from 1 to 6 in. For 1 watt 
ratings, rod-type resistors capable of con- 
tinuous operation at 10 kv can be ob- 
tained. General Electric Co., 1 River Rd., 
Schenectady 5, N. Y. 

No. 11, Reader Inquiry Facility, page 211. 


TEMPERATURE CONTROLLER 

Designed for controlling operating tem- 
peratures ranging from —100 F to 600 F, 
line of electronic temperature controllers 
use resistance bulb sensitive elements. 
Instruments are built with single or 
duplex control action and are available 
in six different temperature ranges. In- 
strument has a relay with load contacts 
for operating heating elements, motor 
starters, electric valves, and signal con- 





ELECTRICAL MANUFACTURING 


— 


SEPTEMBER 1952 


You buy what is 


behind the name 


When you buy an ADLAKE product, you 
receive something with it that never shows 
up on an invoice . . . the integrity of the 
manufacturer. 


Integrity is made up of many things. In the 
case of The Adams & Westlake Company, 
it’s a combination of 


@ Experience Almost a century of manu- 
facturing know-how is behind each ADLAKE 
product. 


© Facilities A modern manufacturing plant 
covering 10 acres with an unequalled staff 


of specialists to maintain the high level of 
ADLAKE workmanship. 


® Good Faith ADLAKE’s policy has always 
been to keep faith with its customers. For 
that reason, no effort is spared to make 
sure that every purchaser gets precisely 
what he bargained for and that he is always 
satisfied. 


This integrity is an integral part of every 
ADLAKE Mercury Relay...as thousands of 
dependable, economical installations in an 
amazing variety of industries will testify! 


THE 


& Westlake 


COMPANY 


Established 1857 « ELKHART, INDIANA « New York « Chicago 


Manufacturers of 
Hermetically Sealed ADLAKE Relays 
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Blake & Johnson is 
headquarters for patented 
Twin-Fast® twin-thread wood 
screws now available with 
Phillips head as well as 
slotted round, flat and oval 





heads — in brass and steel, 
bright finished —in all 
standard lengths and 
diameters and some 


special sizes; 









AN others to order. 
GS — 
MACHINE REw 
PAT. NOS 
2.314.391 
2.314.390 
2.373.878 
2.373.948 
2.463.106 
STOVE BOLT 






BLAKE & JOHNSON 


WATERVILLE 48, CONNECTICUT 


SERS 


NY 


Sh 


I 


SPECIAL WIRE FORM 





% 


TAPPING SCREW 


The complete line of 

Blake & Johnson fastenings 

includes machine screws, 

Stove bolts, tapping screws, AUTOMATIC SCREW 
special headed nuts, MACHINE PRODUCT 
rivets, chaplets, wire forms, and 

automatic screw machine 

products... in steel, brass 

and other alloy metals. 


Write for new catalog > 












SINCE 1849 


tacts for the red and green lights on the 
instrument door. Temperature deviations 
at the resistance bulb of 0.1 F from the 
control point setting cause the instrument 
to take corrective action. Calibration of 
the measuring circuit is accurate within 
+ 0.25 per cent of the scale range. 
Accuracy is maintained by stabilized 
manganin wire resistors. Variations of 
the a-c voltage or variations in resistance 





of the connecting cable from bulb to 
instrument do not impair calibration ac- 
curacy. The circuit is unaffected by 
electrical interference from induction 
heaters, spot welders, and other sources. 
Relay chatter is eliminated by lock-up 
circuits. The control relay is the only 
moving part in this instrument, which 
operates on a-c. Controllers are suitable 
for flush panel or wall mounting, require 
no leveling, and need not be mounted 
in a vertical position. Thermo Electric 
Co., Inc., 20-02 Raphael St., Fair Lawn, 
N. J. 


No. 12, Reader Inquiry Facility, page 21} 


IMMERSION-PROOF SWITCH 


Capable of operating between —65 
and 165 F, new immersion-proof push- 
button switch can withstand salt spray, 
shock and vibration. Switch has a con- 
tinuous rating of 10 amp at 15 volts d-c, 
30 volts d-c, or 125 volts a-c. A single- 
throw, one-circuit switch, it is furnished 
either normally open or normally closed. 
Developed for military use, it ‘is suitable 


ws 
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for any low current application. The 
switch body is encased in a molded rub- 
ber compound and ordnance-type water- 
proof lead wires are vulcanized into the 
rubber case. Waterproof connectors are as- 
sembled to the lead wires when required. 
It can be installed in panels up to % in. 
thick. Inner portion of the switch contains 
a threaded barrel 15 in. in diameter, 
which is inserted through the hole from 
behind the panel; the protective cap for 
the pushbutton end of the switch then 
screws over this threaded barrel to form 
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STOVES 


SALAD OIL 


SHELLS 


STOKERS 


D BOXES 








CRATES 


thom alt — from AtoZ 


Whether your product is large, small, rugged, 
fragile, heavy or light; it will ship befter, 
safer and more economically in a 

Wirebound Container. 


Prove it to yourself ! 


} 
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BOXES & CRATES 
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MAIL THIS COUPON, TODAY! 


WIREBOUND BOX MANUFACTURERS ASSN. 
Room 1150, 327 South LaSalle Street Chicago 4, Illinois 


Gentlemen: 


| want the A.B.C.’s about Wirebounds. Send a free copy of your booklet, ‘‘ What 
to Expect from Wirebound Boxes and Crates." 


Please have a Wirebound sales engineer give me the facts as they apply to our 
product. 


Name Position 

Firm 

Street and Number 

City Zone State 


Our Product is lt Weighs 
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THE MOST COMPLETE LINE 
LL 


Stancor is, of course, one of the world’s largest 
producers of special design transformers for use in 
all types of electronic equipment. 


In addition, Stancor has the most complete stock 
line in the industry for use in your prototypes or lab 
equipment. If you need one or a hundred transform- 
ers in a hurry, you can probably find the type you 
need in the Stancor catalogued line. They are quickly 


available through the Stancor parts distributor in 
your locality. 





The new 24 page Stancor catalog lists 475 trans- 
former and related components. Ask your Stancor JUST PUBLISHED! 
distributor for a FREE copy, or write us directly. 


STANDARD TRANSFORMER CORPORATION 


3570 ELSTON AVENUE, CHICAGO 18, ILLINOIS 








a permanent seal. Overall length of the 
switch is approximately 2 in.; length 
behind the mounting panel is approxi- 
mately 1 in. Largest body diameter is 
154g in. Riverside Mfg. and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

rcle No. 13, Reader Inquiry Facility, page 21) 


FOUR-WAY VALVE 


Series BB-2 4-way valve consists of 
two Series B 3-way Pilot-Master valves 
in a common body, with internal coring 
so arranged that one valve operates 
normally closed while the other operates 
normally open. The two valves _ shift 
simultaneously when pressure is intro- 
duced to the chamber over the two 
piston-poppets. Since pressure within the 
valve returns both piston-poppets to their 
normal position when pilot pressure is 





released, no springs or levers are re- 
quired. The main or master valve portion 
of the 4-way Pilot-Master valves comes 
in three different sizes: % in., % in., and 
34 in. The two piston-poppet assemblies, 
the only moving parts of the main por- 
tion of the valve, are identical for all 
three sizes. They both fit into replace- 
able cartridges, which are identical with 
those used in corresponding sizes of the 
2- and 3-way valves. Speeds up to 600 
cycles per min can be obtained. The 
standard pilot head contains one sole- 
noid, but a Series BB-4 pilot head with 
two solenoids, for momentary contact 
operation, is also available. Hannifin 
Corp., 1149 S. Kilbourn Ave., Chicago 24. 


Circle No. 14, Reader Inquiry Facility, page 211 


INTERLOCK RECEPTACLE 
New interlocking receptacle permits 
use of cord sets in hazardous locations. 
The new receptacle incorporates a sealed 
mercury switch which de-energizes each 
socket before a plug may be inserted 
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*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, 


SILICONE RUBBER COATED 


FIBERGLAS TUBING 


DH IST 


ELECTRICAL INSULATION 


~ + « permanently flexible 


Will your present high temperature 
insulation meet these tests? Can it be 
twisted and bent to withstand opera- 
tional and assembly stresses — without 
cracking, crazing or loss of dielectric 
strength, or flexibility? Will it remain 
unchanged after continuous operation 
from —90°F. to 400°F. ... or 15 
minutes at 600° F., 4 hours at 500 F., 
96 hours at 450 F.? 


BH “1151” will! Its remarkable flex- 
ibility and dielectric strength is built 
into its base materials. BH “1151” com- 
bines two great inorganic materials — 
Fiberglas and Silicone Rubber. The 


result is electrical tubing and sleeving 





SEPTEMBER 1952 


—— 


Harris process 


with remarkable long life — with flex- 
ibility for the life of the insulation. 


BH “1151” will not support fungus 
growth — offers excellent chemical 
resistance. Meets a// applicable Class H 
NEMA specifications. 


Available in colors, for circuit tracing 
and coding in economical continuous 
coils, 36 inch lengths, or in short pieces 
cut to individual specifications. Made in 
Grades H-A-1, H-B-1, H-C-1 and 
H-C-2, rated up to 7,000 volts. For com- 
plete facts on superior BH “1151” 
write for data sheets and samples today. 


Address Dept. M-9 


Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 





for Class H temperatures 


. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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SERVOSCOPE 


Test analyzer for use in de- 
velopment and PRODUCTION of 
SERVOMECHANISMS and 
PROCESS CONTROILS. Measures 
FREQUENCY RESPONSE, PHASE 
SHIFT 0.1 to 20 CYCLES SINE 
WAVE, SQUARE WAVE, MOD- 
ULATED CARRIER, 50 to 800 
CYCLES. 


SERVOBOARD 


A FLEXIBLE SET of PRECISION 
mechanical parts for quickly 
coupling motors, synchros, poten- 
tiometers to form assemblies of 
Servo systems, regulators, com- 


putors. 


SERVO CORPORATION 
OF AMERICA 


DEPT. EM-9 NEW HYUE PARK, N.Y. 





Here at Coto-Coil... 


bobbin type coils are produced in mass production 
diel siamee quantities . . eet with craftsman-like precision . . . to rigid 
butliinctene antl specifications. In this battery of Bobbin Winders notice that 

eis each machine winds three coils simultaneously. The winding 
speed is timed so that two coils are winding at all times while the operator resets 
the third. Such modern production facilities, plus 35 years of experience, combine to 


make Coto Coils the first choice for engineered coils. Coto-Coil Company, 63 Pavilion 
Avenue, Providence 5, R. |. 


qClsy 
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Coto ‘<>’ Coils 
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or removed, eliminating danger of spark- 
ing. The mercury switch works on a 
cam lever which locks cord set caps in 
position after they are inserted. In the 
locked position the mercury switch com- 
pletes the circuit. A simple flip upward 
of the cam lever tilts the switch, breaks 
the circuit, and allows the cord caps to 
be pulled out safely. The new device 
incorporates standard, single or duplex 
receptacles to fit any conventional cord 
set. Ratings of either 20 amp at 115 volts 
or 10 amp at 250 volts are available. 
Interlock receptacle may be furnished 
for any of the following: single 3-wire: 
duplex 3-wire; dual 3-wire; single 4-wire; 
or dual 4-wire service. Tigerman Engi- 
neering Co., 4332 North Western St., 
Chicago 26. 


cle No. 15, Reader Inquiry Facility, page 211 


FLUORESCENT BALLASTS 


New 40-watt fluorescent lighting bal- 
last, designed for use with Rapid-Start 
lamps, or their equivalent, provide rapid 
lamp starting without external starters 
and are said to give lamp life equal to 
conventional switch-start circuits. The 
ballasts are being offered in four ratings: 
for uncorrected power-factor operation of 





one 16-in. Circline Rapid-Start lamp, for 
uncorrected power-factor operation of 
one 40-watt lamp, and for high power- 
factor operation of one or two 40-watt 
lamps. The ballasts are of the cathode 
preheat type and give positive, no-flicker 
starting in approximately 1 sec. The un- 
corrected power-factor ballasts measure 
6% x 236 x 156 in. and weigh 2% lb. The 
high power-factor two-lamp unit meas- 
ures 9% x 3% x 21% in. and weighs 6% 
lb. General Electric Co., 1 River Rd., 
Schenectady 5, N. Y. 
No. 16, Reader Inquiry Facility 


SPIRAL PACKING 
Spiral back-up ring for O ring seals for 
hydraulic service will not shrink, swell, 
harden or soften. Made of Teflon, the 
packing, known as Kelon-T, protects 





the O ring seal from extrusion, deteriora- 
tion or loss of efficiency. Chemically 
inert, the new packing has very low 
friction and is unaffected by oils, acids, 
bases or solvents. It can withstand tem- 
peratures ranging from —110 F to 500 F. 
In some applications, it is possible to 
use the packing as the seal without using 
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DEARBORN knows how... 
to economically convert flat GLASS 


FOR PRODUCT APPLICATION «¢ 


GLASS Eve 
~METALIZED 
TEMPERED - GLAREPROOFE REQUEST HERE FOR MORE INFORMATION 


- SHOCKPROOF - HEAT RESISTANT | f f i H | 1 ] 
Concave Squares rae (Co mpany 


Convex Odd shapes 2400-44 W. 2Ist STREET CHICAGO 8, ILLINOIS 
Bent Beveled Gentlemen: 


Flat Drilled Your facilities for processing flat glass are of interest to us. Please send 
Circles Machined more information on your capacity for handling my special requirements 
Ovals Decorated for glass on the following products 


My blue print and specifications are attached. Please send information 
marked for my personal attention. 


Pee atu My nome is 


Specialty... Company name 


@ CERAMIC FIRED 
e BAKED : Address 


@ CLEAR ORGANIC City and state 


DEARBORN GLASS CO. PLANTS AT CHICAGO, ILL. AND JERMYN, PA. 
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IF SHOCK IS YOUR PROBLEM 








DESIGNING FOR 


SHOCK RESISTANCE 


oo 
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ENGINEERING REPORTS 


“Designing for Shock Resistance" sets forth the principles 
used by the Navy Department in design of shock-proof 
equipment for shipboard applications. Published in “Ma- 
chine Design” Dec. 1950 — Jan. 1951. 


“Shock Testing of Airborne Electronic Equipment" describes 
the characteristics of shock and tells how shock testing 
machines are used. A paper presented at the ‘Dayton Air- 


borne Electronics Conference, 1951; later reprinted in 
“Tele-Tech”. 


“How to Evaluate Shock Tests" tells how mechanical struc- 
tures respond to shock and shows how such response can 
be evaluated under controlled test conditions. Originally 
published in “Machine Design” December 1951. 





These Barry reports are part of the complete service we offer 
in handling shock and vibration problems. When you have an 
isolation problem, call the nearest Barry representative, or 
ask our field engineering service to help you. 


108 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 





| Dept., K, 


O rings, provided the packing completely 
fills the groove in one continuous spiral 
of several layers. Packing ranges in size 
from 0.125 to 15.50 in. ID, correspond- 
ing to standard O ring sizes. O rings are 
available in 153 sizes. Special sizes avail- 
able on order. W. S. Shamban & Co., 
5747 Marilyn Ave., Culver 
City, Calif. 

Circle No. 17, Reader Inquiry Facility, page 21). 


MOTORIZED VALVES 

Mercoid motorized valves, Series G2-64 
and G3-64, can be used with highly cor- 
rosive chemicals, is suited for oxidizing 
applications, and lends itself to appli- 
cations for the prevention of product 
contamination or where straining of ma- 
terials is important. The motorized valve 
is a two-wire motor driven, current-failure 
type of valve. The motor drives a hy- 
draulic oil pump. The pump actuates a 
spring-load piston that moves the valve 
stem uniformly on opening the valve. No 





gears are used in the mechanism, which 
is oil-immersed. After completing valve 
stem travel, an integral switch cuts off 
the pump motor. A small electro-magnetic 
relief valve maintains the valve in the 
open position. Upon current failure the 
relief valve opens and the operator is 
returned to its normal closed position by 
the spring-loaded piston. The G2-64 
series is rated at 275 psi, 250 F. Opening 
time is 40 sec, closing time approximately 
8 sec. The G3-64 series is rated at 600 
psi, 125 F. Opening time is 120 sec; 
closing time, 20 sec. Both types are 
available in 1 in. IPS screwed connection 
for a-c current (normally closed only). 
The Mercoid Corp., 4217 W. Belmont 
Ave., Chicago 41 

Circle No. 18, Reader Inquiry Facility, page 211. 


PHOSPHATE COATING COMPOUND 


Detrex 79 is a water soluble compound 
that both cleans and _ phosphate-coats 
steel and iron parts in one operation. The 
first provides a rust-resisting surface that 
serves as a satisfactory base for paint fin- 
ishes. Contact during processing of parts 
requires usually from 1 to 2 min plus 
rinsing. Use of a chromic acid rinse is 
optional to give added corrosion protec- 
tion prior to painting. Process requires 
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USG. BRUSHES AND SA/Z TOOLS 


ALWAYS GIVE MAXIMUM PERFORMANCE 












Skil (Portable Electric) Tools made by §kilsaw Incorporatée 
Chicago, Illinois give the kind of day-te-day dependability 
which makes these tools so popular with professional 
craftsmen and home handymen. Skilsaw has long 
depended upon USG brushes to maintain Ne 

high quality of their tools. 


It takes quality to maintain quality. Insist upon the 
highest quality in all component parts of your 

» product—buy U SG Brushes and be sure that 
this important wearing part will live up to it 
your highest standards for maximum Ca 
performance. —_ 


For minimum wear, long life and maximum 
brush efficiency, specify USG Brushes on 
all rotating electrical equipment—we 

have the right grade for you. 


Z 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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No. 6378S, AN3307-1 
2PDT Hermetically Sealed, 
Solder Terminal Type 










controls 
through better 
Hermetically 
Sealed Relays [eee 


‘EACH RELAY CO 


No. 637PS 
2PDT Hermetically Sealed, 
Plug-In Type in Octal Plug 


SPECIFY 


The most advanced hermeti- 
ally sealed relays can best 
e designed and produced by 
a\firm like Leach which pio- 
n@ered this field from the be- No. 90315SS 

3PDT Hermetically Sealed, 


Solder Terminal Type 


maximum 
under competitive operating 
conditions. 


FOR BETTER, CONTROLS 
THROUGH BETTER RELAYS 
— Spedify Leach 


Performance characteristics for the 
Relays illustrated above are as follows: 


© Contacts rated: 10 Amps. 
Resistive and inductive at 29 VDC. 


© 6 Amps. Motor load at 29 VDC. 


@ 10 Amps. Resistive at 115 VAC, 400 cycles. 
Coil 24-28 VDC. 


ifs 
Gil. 4 SS 
aaa 14 w 


bHEACH RELAY CO. 





5915 AVALON BOULEVARD ¢© LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of the U.S. and Canada 
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no special equipment. The solution can 
be used in multiple stage continuous- 
spray-type washers or in standard open 
tanks where the phosphate coating js 
applied by immersion. When used in 
open tanks, the parts should be cleaned 
by the Detrex solvent degreasing process 
or cleaning compound. Surfaces dry to a 
uniform gray matte finish. Standard com- 
mercial drying methods are satisfactory. 
Air drying may even be used without 
fear of rusting. Detrex Corp., Box 50] 
Detroit 32, Mich. 

ircle No. 19, Re 


SELF-LUBRICATING PARTS 

New product for bearings or wearing 
parts helps eliminate difficult lubrication 
problems. Called Carbolube, it consists of 
graphite or carbon impregnated with 
babbit, copper, cadmium or silver. When 
used in the manufacture of bearings, 
bushings or any other wearing parts, oil 
or other lubrication is unnecessary, since 





self-lubrication is an inherent property 
of the finished product. Fabricated parts 
are used in motors, textile and printing 
machinery, precision instruments and 
other equipment. Additional feature of 
the product is that it prevents pitting and 
fusing in electrical parts and brushes 
Carbolube is available in sizes up to 10 
in. in diam and in almost any shape o1 
form. Bearings, bushings, seals and othe: 
parts can be made to specifications in 
small or large quantities. The Carbon 
Corp., Boonton, N. J. 

No. 20, Reader j 


MINIATURE POWER CONNECTORS 

New power connectors are designed for 
use in portable equipment, aircraft and 
other applications. Features include: posi- 
tive polarization, non-rotating contacts, 
mineral-filled melamine body and _ high 
dielectric and mechanical strength. Con- 
nectors have the following specifications: 
maximum wire size, No. 16 AWG; creep- 
age between contacts, ‘9 in., min; air 
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JAN SPECS 


cS 
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ARM ORDNANCE SPECS 


Whatever the specifications—JAN, MIL, 
ARMY, NAVY, ORDNANCE or YOUR 
OWN 
varnishes to meet the exacting require- 
ments in every way. Years of experience in 
the preparation of insulating varnishes for 
the varied and specialized needs of manu- 
facturers and the government have given us 
an unusual familiarity with both natural 
and synthetic varnish materials that can- 
not be equalled. In addition, our labora- 
tories are continually at work meeting the 
ever-increasing demands of new require- 
ments and new specifications. 

You will find that our standard varnishes 
meet most of your needs. They include: 


BAKING VARNISHES— 


modern, polymerizing types offering 
maximum efficiency and thorough 
curing even in the deepest windings. 








“EAST RUTHERFORD, NEW JERSEY, 
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Fungus-Resisting and other 
Insulating Varnishes 


GEORGE C. BORTHIG COMPANY, 


Aaatliteg Vernishee 




























AIRDRYING VARNISHES— 
where baking facilities are not avail- 
able and for application to shallow 
coils where deep penetration is not 
essential. 

FINISHING TYPE VARNISHES— 
for general application over previously 
treated units as additional protection. 

FUNGUS-RESISTING VARNISHES— HH. 
To meet the requirements of Tropical- Hh | 
ization. Ht | 





Should you have a special problem, feel free H 
to call upon our trained and experienced | | 
organization—they will gladly recommend | | 
the best solution without obligation. it 
P.s.—We also suggest that you try our Sta- 
tor Compound and Masking Compound 
whenever needed—you will find them as 
dependable and of the same high quality 
as all other items in the Borthig line. 

SOLVED PROBLEMS ARE ANOTHER PRODUCT WE DELIVER. 


35 RS 


a 


a ek 


| 
INC... 





BOX 112 
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DYKANOL* 





% COPYRIGHTED TRADE MARK OF C.D IMPREGNATES 


Nobody knows oil capacitors like C-D. It's generally acknowledged 
that “nobody can duplicate C-D’s Dykanol capacitor.” You can count on 
the ruggedness and durability that have made C-D capacitors famous for 
42 years and that is all too rare these days. Catalog No. 400 will show you 
how broad the line is. Write for it to: Dept H92, Cornell-Dubilier Electric 
Corporation, General Offices, South Plainfield, New Jersey. 


CORNELL-DUBILIER 


world’s largest manufacturers of capacitors 








; 7, | — . 
3 
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ANTE A ROTATORS CAPACITORS VIBRATORS CONVERTERS 


SOUTH PLAINFIELD, NEW JERSEY 
INDIANAPOLIS, INDIANA « 


* NEW BEDFORD, WORCESTER AND CAMBRIDGE, MASSACHUSETTS * PROVIDENCE, RHODE ISLAND 
FUQUAY SPRINGS, NORTH CAROLINA « 





SUBSIDIARY, THE RADIART CORPORATION, CLEVELAND, OHIO 
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space between contacts, 42 in., min; and 
breakdown voltage of 5500 volts rms at 
sea level under normal conditions. Plugs 
and receptacles are available in 7, 10, 15, 
18 contacts. Weights of combinations 
range from 0.75 oz to 1.75 oz. Aluminum 
hood and cable clamp are available for 
all types. Dejur Amsco Corp., 4501 
Northern Blvd., Long Island City, N. Y, 

No. 21, Reader Inquiry Facility, page | 


LINEAR BALL BEARING 


Heavy-duty linear ball bearing for use 
on 2%%-in. diam shafts are now available 
for use on machine tools and other equip- 
ment. Their use on guide rods maintains 
exact alignment, since the negligible 
amount of friction eliminates wear as well 





as the possibility of binding or chatter. 
Advantage of the ball bearing, known as 
Ball Bushings, is that its linear freedom 
is not dependent on the presence of an 
exposed oil film which may become grit- 
laden and gummy. Also, inaccuracies due 
to variations in oil film thickness and con- 
dition do not have to be considered. 
Thomson Industries, Inc., 1029 Plandome 
Rd., Manhasset, N. Y. 


Circle No. 22, Reader Inquiry Facility, page 211 
MINIATURE RELAY 
Hermetically sealed miniature relay 


meets requirements of JAN ANE-19. Re- 
lay can withstand pressures without leak- 
age up to 85,000 ft, and vibration accel- 
erations of 10 g with a minimum avail- 


| able power of 500 milliwatts. Coil re- 





sistances available up to 16,000 ohms. 
Relays are available with either SPDT or 
DPDT. Contacts can be obtained made 
of either pure silver (rated at 1% amp) or 
of palladium (rated at 3 amps). Designat- 
ed part No. C-8720-1, relay dimensions 
are %4x 154¢x 11540 in. Weight is 1.3 oz. 
Advance Electric and Relay Co., 2435 N. 
Naomi St., Burbank, Calif. 

No. 23, Reader Inquiry Facility, page 211 


BLACK FINISH 


A new jet black finish for iron and 
steel, claimed to have many times the cor- 
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Tire Lag 
Track Lock Washer 
Anis <) "U,” “J,” Eye & Hook Machine 
Sy at Weather Tight Phillips Head 
ie Wheel Spin lock 
P Bouts U Tapping 
Aircraft NUTS Py Q Thamb 
Battery Acorn 
Bicycle oa SPECIALTIES 
Carriage Castellated Bent Products 
Connecting Rod Cold-forged Capped Bolts 
Cylinder Head Cold punched Flat Spring Keys 
Dardelet Hot pressed Hinge Pins 
Elevator Lamson Lock Nuts Inserts, plastic 
Fitting-up & Boiler Machine Screw Lok-thred Studs 
Furniture (square & hex) Pipe Plugs 
Hanger Marsden Place Bolts 
Key Semi-finished Plug Nuts 
Lag Weld et Rods 
License Plate A Sems 
Machine PINS 7 = Spin Lock Screws 
Plier —_— Seadeossiliod 
Plow-cultivator —— . } Screw machine 
; steel, stainless, brass) 
Ribbed Clexis products 
Sheathing ; x Tinners Rivets 
Skein py Washers 
Spring Center scans gs Wire Rope Clips 
Step Cap Wheel Wrenches 


Stove Clutch Head 







Many of these products are available in Carbon and Alloy Steel, 
Brass, Bronze, Stainless Steel, Monel Metal and Aluminum Alloys. 
Finishes: Pentrate Black e Cadmium e Chromium 
e Electro-galvanized e Dichromate and Parkerized 
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this is what we mean by 


“the (UMPLFTE LAMSON LINE” 


The home of ‘‘quality controlled’’ fasteners 
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NM ’ ab ve 


The LAMSON «& SESSIONS Co. 


1971 West 85th St. ¢ Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio « Birmingham « Chicago 
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Filtered by FILTRON 
na Tiny 

Radio Interference-Free 
eeu iss 


FILTRON'S are 


ence in 


suppressing RF Interfer- 
modern Military Aircraft and 
Ground Signal Installations 

FILTRON will de 


circuit conditions with economy of size 


Tre TaM ist MLL tame) ae Zed 


and weight — and wil! meet all RF Inter- 


ference Suppression specifications 


FILTRON’'S completely equipped 
Shielded Laboratories 
the RF Interfer 


equipment 


are available for 


ence Testing oe Me Anh: 


FILTRON'S engineering 


together with FILTRON'S production 
know-how 


advanced 
imsures quality compo- 
nents to meet 


ments —NOW! 


your oP eh aa require- 


2.5 Amp filter 
for 50 VDC 


operation, 
134" x 144" x %” 





100 Amp & 200 Amp 
for 50 yoo aircraft 


er, 
3Ya"" X31/2""x 22” 









RE INTERFERENCE SUPPRESSION FILTERS FOR: 


Moters Dynamoeters 
Generators Power. Plants 
Joverters Actuators 
Electronic 


Centrots Engines 
And other RF interference producing equipment 


Send for our LATEST CATALOG 
on your company letterhead 


tHe FELTRON co. 


FLUSHING, LONG 


i, hen 
ISLAND, N. Y 


LARGEST EXCLUSIVE MANUFACTURERS 
OF RF INTERFERENCE FILTERS 















of conventional blacks, 
is now available under the trade name 
“Parco Black.” Product is used in water 
solution at low temperatures. Parts to be 
treated are immersed for 15 to 30 min in 
the processing bath, and are then rinsed 


rosion resistance 


and dried. After oiling or waxing, the 
black finish is ready for service. Parco 
Black has the following advantages: the 


processing bath is non-caustic, extremely 
build, and easy to control. 
Operating temperatures are claimed to 
be much lower than those generally re- 
quired for other widely used “black” 
processes. Any part which can be im- 
mersed in the Parco Black tank can be 
treated, including machined or threaded 


simple to 


parts. Parker Rust Proof Co., 2169 E. 
Milwaukee Ave., qrenen 11, Mich. 
No. 24, Reader Inquiry Facility, page 211 


WIRE-WOUND CONTROLS 


Line of wire-wound controls has been 
designed for use with any of the 11 avail- 
able shafts which can be attached to 
them. Controls include the Series A43. 
rated Series A58, rated at 3 


at 2 watts: 





and Series A110, 
wide range of resistance values is avail- 
able in each series. The selected shaft 
is inserted in the shaft fitting of the con- 


watts; at 4 watts. A 


trol, and a slight tap seats it under a 
locking C-washer. Clarostat Mfg. Co., 
Inc., W yond St, Dover, N. H. 

“ircle No. 25, der Inquiry Facility, page 211 


SEALED CAPACITOR NETWORK 
BTN 


network 


Type capacitive is a 
multi-section, metal-encased, hermeti- 
cally sealed paper dielectric unit. Its 


multiple sections can be internally con- 
nected to provide a selection of either 
capacitive Pi, Y or Delta networks. Type 
BTN can be provided with mineral oil, 
pentachlordiphenyl, or electrical grade 
waxes as impregnants. Applications in- 
clude use in power-frequency circuitry 
for airborne equipment. Units are sup- 
plied in tin coated ferrous or non-ferrous 
cases of the “bathtub” type with metal- 


HEAT-RESISTANT 


FINISH 


*A PRODUCT OF THE SILICONES 





Sicon Protects 
Gas Heater 
Combustion 

© Chambers at 875° 


Sicon in COLORS 
Preserves 
Appearance of 


» Heating Equipment 


indefinitely 


CENTRAL GAS HEATER 
Mfg'd by the JOHN ZINK CO., TULSA 


For years the protection of com- 
bustion chambers and outer cov- 
erings of heating equipment has 
been a problem. 

The John Zink Company, a lead- 
ing manufacturer of gas heaters, 
solved this problem with SICON. 

SICON protects their combus- 
tion chambers against extreme 
high heats of 875° without powder- 
ing or losing its color. 

SICON, in attractive colors, also 
preserves the outside appearance 
of their products, adding greatly to 
sales appeal, and prolonging life. 

The John Zink Company now 
uses SICON forall hot applications. 

Inside and outside—SiICON is 
the finish that can often do the 
job where all others fail. 


WRITE FOR LATEST TECHNICAL 
DATA TODAY 


Sicon 


Tih di tet ee 


manufactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 
Tittle; 
SYNTHETICS 

* VARNISHES 


Waukegan, 
ENAMELS 
LACQUERS 
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How to remedy common errors 


in 


The Fault 


gasket design 


Large gaskets made in sections 


with beveled joints. 


The Reason 


Such gaskets require extra skiving and 


rlueing operations. Even then it is diffi- 
- 5 


cult to obtain a smooth even joint with- 


out steps or transverse grooves. 


The Remedy 


Use a die-cut dovetail joint. 
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For additional helpful information on the design and use of 
gaskets, read “Armstrong’s Gasket Materials.” This 24-page man- 
ual discusses subjects such as designing gaskets to reduce costs 
. designing flanges for efficient sealing . . . the effect of surface 
condition on gaskets, and many others. 
You'll also find up-to-date information on Armstrong’s various 
sealing and friction materials. Included are government and 
SAE-ASTM specifications. See this manual in Sweet’s file for 
product designers. For a personal copy, write Armstrong Cork 
Co., Gaskets and Packings Dept., 9509 Arch St., Lancaster, Pa. 


ARMSTRONG’S Gasket Materials 
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Wonder drugs” 
for ailing contacts 


New metal powder combinations are the “wonder drugs” for 
treating electrical contact ills. 

Molded silver-graphite quickly cures chronic cases of prema- 
ture contact failure. 

Silver-tungsten, silver-iron oxide, copper-graphite, silver-lead 
oxide and various others work wonders in other instances. 

But “wonder drugs” themselves are only part of the story! 

Very often, improvement depends as much on the way these 
contact materials are produced as on the materials themselves. Con- 
tacts of identical metallic composition may be given widely different 
properties. Stackpole ‘“‘know how” in achieving desirable properties 
accurately is, we believe, equally noteworthy to the Stackpole pio- 
neering of various contact “wonder drugs” or the Stackpole 
facilities for producing them all. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


A 


Helpful Contact Data 


Stackpole Bulletin 12 contains a wealth of helpful data on modern 
contact materials and their uses. 


SHAPES 
AND SIZES IN SILVER-GRAPHITE * SILVER-LEAD OXIDE 
SILVER-IRON OXIDE © SILVER-NICKEL °* SILVER-MOLYBDENUM 
SILVER-TUNGSTEN ® COPPER-GRAPHITE *® COPPER-TUNGSTEN 
COPPER MOLYBDENUM and various other materials. 





lized Pyrex glass solder-seal terminals. 
Sangamo Electric Co., Capacitor Div., 
Marion, Ill. 

No. 26, Reader liry Facility, page 211. 


MIDGET CONNECTOR 


Latest addition to the Turn-Tyte line 
of interlocking devices is a midget cap 
and cord connector body. Feature is a 
heavy wall bakelite body and metal cord 
clamp accommodating a large range of 
cord sizes. The polarized connector body 
is available with or without a metal cord 
clamp coated to resist rust and corrosion. 
The cap is also available with or without 


a metal cord clamp. Both types are avail- 
able with polarized blades. UL-listed, 
the device is rated 10 amp at 250 volts 
and 15 amp at 125 volts. Cord hole di- 
ameter is 0.140 to 0.500 in. Outer di- 
ameter is 1 in. Connector is interlocking 
and interchangeable with other makes. 
Rodale Mfg. Co., Inc., Sixth and Minor 
Sts., Emmaus, Pa. 

e No. 27, Reader Inquiry Facility, page 211. 


GREASE FITTING 


Large buttonhead grease fitting fea- 
tures one-piece construction. Designed 
for use on heavy industrial machinery, the 


Fiber Washer 


One Piece 
\ 
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LET US FIGURE 
YOUR MOULDED 
THERMOSETTING JOB 


Those are our two specialties, Thermo- 
setting mouldings of all kinds—includ- 
ing Teflon and glass-filled polyesters. 
Action—fast action—on engineering, 
design, mould-making, moulding and 
finishing. Any or all of ’em! 


Your plastics moulder can only offer 
you two things—equipment and the 
ability to use it. We’ve been building, 
adding to, and modernizing our store of 
both for over 35 years now. And we’re 
ready for your job right now. Write or 
phone our main office or your closest 
branch office. 
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Kurz-Kasch, Incorporated «: 1419 South Broadway °¢ Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 * Rochester, Hillside 4352 * Chicago, Harrison 7-5473 * Detroit, 
Trinity 3-7050 © Philadelphia, Granite 2-7484 * Dallas, Logan 1970 * Los Angeles, Richmond 7-5384 ©* St. Louis, 
Delmar 9577 * Toronto, Riverdale 3511 


© EXPORT OFFICE: 89 Broad Street, New York City, Bowling Green 9-775]. 


FOR OVER 36 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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LOOK AT THE THINGS 


You can do with FELT 


No 
gS 


FELT can be made tor striking a blows 
os for sealing lubricants 


Te 


or absorbing one..: 
in,or keeping dirt out... 


NM is4 
WA 


Jw fine-finish polisher. 





as an abrasive, or as a 


Sie) 
~ 







~ 


Felters makes FELT in any color or shade 







) 


[° 6 i as soft as a puppys 
hard as an elephants tusk. 
And you can order FELT in any size, any shape, 
any thickness or consistency... inany amount... 
to meet your most exacting design specifications. 
Because it can be made in somany different 
es @) forms and with a practically endless 
ombinat! Fm 


FELT for that tough material problem. 
Well ship FELTERS FELT to you by a 
r 


the roll, e by the strip, A in squa 


yards Or in precision cut parts. 


~ 


o ose oras 






combination of characteristics, consider 


~\ 









The FELTERS COMPANY 


Manufacturers of Unisorb for Machine Mounting 
210-EM SOUTH STREET, BOSTON 11, MASS. 


Gentlemen: Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 
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fitting is said to prevent the leakage 
possible with conventional two-piece 
buttonhead fittings, which can be sepa- 
rated by extreme pressure or jolting. The 
fitting also features a steel inner-spring 
which combines with a fiber sealing wash- 
er to prevent grease leak-back. Fittings 
are available in all regular sizes. Uni- 
versal Lubricating Systems, Inc., 628 
Allegheny Ave., Oakmont, Pa. 

Circle No. 28, Reader Inquiry Facility, page 


BALL-BEARING IDLER ROLLERS 

Crown-faced idler rollers have pre- 
cision radial and thrust ball bearings. 
Bearings are protected by felt and 
metallic seals and can be _ lubricated 
through the ends of the shafts. The 





rollers can be mounted in horizontal or 
vertical position or at any angle for use 
with various types of industrial equip- 
ment. Available in 25% in. and 4% in. 
diam; widths to specifications. Samuel 
Olson Mfg. Co., Inc., 2424-28 Bloom- 
ingdale Ave., Chicago 47. 

rcle No. 29, Reader Inquiry Facility 
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GAGE SNUBBERS 


Equipoise porous stainless steel gage 
snubbers, which utilize a porous stainless 
steel disk for damping pulsating pres- 
ures, have been redesigned for high- 
pressure service. Snubbers are made in 


| two standard sizes; % in. SPT, and % in. 


SPT. Standard body materials are 18-8 
stainless steel and brass. The stainless 
steel bodies have an operating pressure 
rating of 20,000 psi; the brass bodies, of 
15,000 psi. Snubbers can be used as 
filters or as orifices to filter or to maintain 
small rates of flow. Equipoise Controls, 
Inc. P. O. Box 269, Bronxville, N. Y. 

Circle No. 30, Reader Inquiry Facility, page < 


METAL PRIMER 


Iron oxide zinc chromate primer for 
steel and iron can be re-coated with 
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ALLIED’S 
Sa 


Sub-Miniature 
Relays 





*K 


Approved by U.S.A.F. 
Spec. MIL-R-5757A 












cs “$-325 my 
MALL Get ee 


Type MH-18 


Developed specifically to meet the rigid requirements of 
U.S.A.F. Spec. MIL-R-5757A, the new Allied line of sub- 


Be : For detailed specifications 
miniature double throw relays includes the MH-18 (6-Pole). or 


and drawings of these new relays, 
the MH-12 (4-pole), and MH-6 (2-pole). ¢ Contacts are write for Bulletin 1002 


rated at 2 amps resistive or 1 amp inductive at 28 volts D.C. 
¢ The high performance of these relays has been achieved 
in an extremely compact, unitized construction and parallels 


the most recent advances in airborne equipment design. 


ALLIED CONTROL COMPANY, INC. 2 EAST END AVE., NEW YORK 21, N. Y. 


AW 149 
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We make this part by /nvestment Casting 
—the expendable aang process. 

In quantity, it costs $2.80. Produced 
in any other way, it would cost 3 to 4 
times as much. 

Because such pieces can be cast in one 
piece, they frequently replace compli- 
cated assemblies. They often need no 
premachining and finishing operations. 

We cast in almost any shape—simple 
and complex—and in 160 different fer- 
rous and nonferrous alloys. 

Tolerances are extremely close; details 
are fine. Castings run from a fraction of 
an ounce to 5 pounds. 





Here’s a booklet to give you ideas 
Our engineers are skilled in designing 
parts as investment castings, as well as 
producing them. More details about this 
versatile process are explained in a new 
booklet, “Pour Yourself an Assembly” 
Send Sox your copy. There’s no obligation, 
of course. Precision Metalsmiths, Inc.. 


1075 E. 200th St., Cleveland 17, Ohio. 








when 


it costs too much 
to machine 


whew 


you need an alloy 
that wont machine 


whew 


you're looking for 
more freedom of 
design 


Lasel yourself an assembly with 





lacquer or any other finish coat within 
3 min after application without lifting 
or crazing, and dries in 10 min. Desig- 
nated SP-3523H, primer has a satin flat 
finish and can be applied by spray, brush, 
flow coat or dip. Results of tests of a 
film thickness of 0.00075 in. on steel 
showed an ASTM salt spray resistance 
of 250 hr, a 500-hr resistance to humidity 
(100 per cent relative humidity at 100 F) 
a to immersion in water for 250 hr at 


room temperature. Thompson & Com- 
pany, Oakmont, Pa. 
Circle No. 31, Reader ry Facility, page 21] 
COPYING MACHINE 
In less than 1 min, Copyfix makes 


positive copies of any record, regardless 
of type or color, from originals up to 14 
in. wide in any length. No developing, 
washing, fixing or drying is required, 
Occupying no more space than dictating 
equipment, the machine operates after 


being plugged into any electrical outlet. 
needed. In 


No darkroom is operation, 





the record to be copied is placed face to 
face with a sheet of Copyfix negative 
paper on the printer and exposed. The 
exposed negative paper is then removed 
from the printer and placed together 
with a sheet of positive Copyfix paper in 
the machine. In about 10 sec, the two 
sheets emerge from the rear slot of the 
machine, one of which is a positive copy. 
Remington Rand Inc, 315 Fourth Ave., 
New York 10. 
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SWITCH KITS 

Newly revised 414 and 419 switch kits 
are available for use in industrial labora- 
tories and engineering departments. Any 
stock switch and many special switching 
combinations can be constructed by using 
the kit parts. The 414 kit contains phe- 
nolic switch parts; the 419 kit, steatite 
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INVESTMENT CASTINGS 
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TYPE A-25 (25 WATT) 


Tests show that our new A-25 rheostat is so rugged that 


it will stand up under the most adverse conditions ! 


It gives maximum wattage dissipation for 
its size; and the added safety factor made pos- 
sible by our new high temperature blue-gray 


enamel. 


The terminals, made of strong corrosion re- 
sistant alloy, are permanently welded to the 
winding form. The finest quality wire—made 
to our own specifications—is wound evenly on 
a toroidal ceramic form, and then securely 


bonded to eliminate troublesome connections. 


The wound ring is made an integral part of 
the refractory base by vitreous enamel. The 
phosphor bronze actuating arm, to which is at- 
tached a graphite brush, gives perfectly smooth 


action, with excellent electrical control. And 
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the shafts are insulated from all live parts by a 


strong shaft insulator. 

Our A-25 units are equipped with three ter- 
minals to permit either potentiometer or 
rheostat use. 

Send for new A-25 bulletin. 


HARDWICK, HINDLE, INC. 


Rheostats and Resistors 


Subsidiary of 


THE NATIONAL LOCK WASHER COMPANY 


Established 1886 NEWARK 5, N. J., U.S.A. 


The mark of quality for more than half a century 
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COMPLETE 236-PAGE 
ELECTRONIC SUPPLY 
BUYING GUIDE 











World's Largest Stocks of ELECTRONIC SUPPLIES 
for INDUSTRY and BROADCAST STATIONS 


Simplify your purchasing—send your 
consolidated orders to ALLIED—the reliable 
one-supply-source for all your electronic needs. 
Depend on ALLIED for the world’s largest 
stocks of special electron tubes, parts, test 
instruments, audio equipment, accessories — 
complete lines of quality electronic apparatus. Our 
expert Industrial supply service saves you time, effort and 
money. Send today for your FREE copy of the 1953 ALLIED 
Catalog—the only complete, up-to-date guide to Electronic 
Supplies for Industrial and Broadcast use. 


ALLIED RADIO CORP. 


833 W. Jackson Bivd., Dept. 47-J-2 
Chicago 7, Illinois 


We specialize 

in Electronic 
Equipment for 
Research, 
Development, 
Maintenance and 
Production Operations 


SEND FOR FREE 
1953 CATALOG 


THE wane BALL 








Let Strom Help You 


Not only in precision ball bearings, but metal balls for over 25 years for all 
in countless other places, Strom has 
found that the right ball will do the 
job better. Maybe your problem can 
be solved with the use of the proper 


ball. Why not take it up with Strom. 


industry and can be a big help to you 
in selecting the right ball for any of 
your requirements. In size and spher- 


ical accuracy, perfection of surface, 
uniformity and dependable physical 
quality, there’s not a better ball made. 


Strom has been making precision 
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switch parts. Both kits contain the “De- 
luxe” or “DD” section and index con- 
struction. Advantages of this design are 
one-piece construction of knob shaft. 
index and rotor shaft, and the close 
shaft tolerances. The 414 kit contains 1]] 
phenolic switch sections, 31 index assem- 
blies, and complete hardware, brackets. 
knobs, and dial plates. The 419 kit con- 
tains 81 steatite switch sections, 27 
index assemblies, complete hardware, and 
miscellaneous parts. Each kit is contained 
in a metal cabinet 17 in. wide and 1115,,, 
in. deep. Centralab, Div., Globe-Union 
Inc., 900 East Keefe Ave., Milwaukee |. 
Wisc. 


Circle No. 33, Reader inquiry Facility, page 7 


SOLDERING IRON 

Designed for precision soldering, new 
soldering iron weighs only 3 oz (less cord). 
It has a %-in. diam tip and is rated at 
25 watts. Applications include use on 
instruments and small electronic units. 
Iron contains nickel-chromium, 


mica- 





wound mounted elements and is designed 
for constant duty use. No transformer is 
required. Elements, tips and other parts 
are readily replaced. Iron can be furnish- 
ed for either 110 or 220 volts d-c or a- 
Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 
No. 34, Reader Inquiry Fac 


TOROIDAL COIL WINDER 


Toroidal coil winder, Model TW-A. 
can be easily adjusted to wind any seg- 
ment or arc up to 345 deg. Machine 
winds in layers, automatically reversing 
at each extremity. Both automatic wind- 
ing traverse and over-riding pushbutton 
manual control are included. Coils with 
a finished inside diam as small as 0.187 
in. can be wound. Other winding heads 
can be supplied to produce larger coils 
where correspondingly larger finished- 
wound inside diameters are permissible. 
The adjustable winding head may _ be 
moved forward or backward on a wide 
arc and also from left to right to posi- 
tion the shuttle in accordance with 
winding requirements. The 5 in. shuttle 
winds wire sizes 24 to 36. With care, 
the same shuttle can wind wire sizes as 
fine as No. 41. Shuttle capacity is 1 0z 
of wire. On special order, larger or 
smaller shuttle and winding heads can 
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CLEVELITE* 


THE LAMINATED PHENOLIC TUBING WITH 


COUNTLESS ADVANTAGES IN THE ELECTRICAL 
AND ELECTRONIC INDUSTRIES 

. . . ADVANTAGES PROVEN DAILY IN THE FIELD 
AND ON THE PRODUCTION LINE! 


For example, hundreds of thousands of Clevelite coil forms, collars, bushings 
spacers and tubes are being shipped constantly all over the world. 


Clevelite is engineered and made to your specifications, with a liberal al- 
lowance for close tolerances. Our Research Laboratory assures you of excep- 
tional quality products with dependable performance, and uniformity. 


Our complete facilities for volume production help to cut your costs, for 
Clevelite is unparalleled in its price class. 


Our engineers will be glad to work with you to develop your special needs. 


AVOID NEEDLESS WORRY AND TROUBLE! 


INSIST ON CLEVELITE! 


Reg. U. S. Pat. 


CLEVELAND CONTAINERG 


6201 BARBERTON AVE. CLEVELAND 2, OCHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y, Jomesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 
NEW ENGLAND _ 8. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. : 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE,, CHICAGO 
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| be supplied. A Model 92-6 De-Reeler 
| tension is furnished for handling spools 


= up to 6 in. in diam. Winding speed is 
8; up to 800 turns per min. Design fea- 
oo ; tures slow starting to avoid wire breakage 


when winding very fine wire. No sepa- 
rate loading fixture is needed; the shuttle 
is loaded in the machine. Motor has 
| following ratings: % hp; 1725 rpm con- 
stant speed. A 115-volt single-phase 60 


Coils wound from single . E - a5 | 
length of polyvinyl! ‘ak. 


Cool, operation and ts ae 


higher horsepower : 
ratings are possible with ' 4 : x 
open ca.e construction - 3 | 


Rotor Electronically a 


Balancea Sy 





Wool pocked oil 
atta i ee 


Pe ET ay en ae cycle supply is required. An electric 
trouble-free service. ones counter counts actual shuttle revolutions. 
A built-in lubrication system provides 


instant lubrication of the entire machine 
Resilient mounting for 


le by simply lifting one plunger. The sys- 
most quiet operation. “f , > eo 
tem holds two months’ supply of lubri- 

pe Soe ae cant. The interchangeable oscillating 

A “ ‘arriage “¢ ye asi ; > ve é we 

SS = ae ee Sa a carriage can be easily removed and re 
errr ere UL placed in 3 min by another type of core 
years without showing Re-cireulating chonnels holder or deck, tooled for different wind- 


Oa lead fugitive oil from wiiorpsite -e hai ing or core. Controlled core oscillation 
shaft back to reservoir. ie witgtatnsnsiotsd 


TINE insures uniform wire spacing and repeti- 
te LEA tat ey) tive coil characteristics. Model TW-A 
bearing life. is 24 in. longx 14 in. widex 11% in. 
high. Weight of machine and shuttle 
head is 71 lb. George Stevens Mfg. Co., 


MARCO SHADED POLE MOTORS Inc., 6022 N. Rogers St., Chicago 30. 


Circle No. 35, Reader Inquiry cility, page 211 
@ The utmost care, backed by long experience in the manufacture of 
shaded pole motors, goes into every MARCO MOTOR for maximum 


efficiency of operation and quiet, long-lasting service. 


Precision engineering has produced an electrical design that practically 
eliminates A.C. hum. Mechanical tolerances are precision-held. You 
are assured vibration-free performance because of electronic balancing. 


You are invited to take advantage of our complete Engineering Services Laborator and 
in order that you may be certain of obtaining the best source of power 
for your product. 
MARCO MOTORS are available in 1/100-1/8 H.P. range; 4 and 6 f if ° 6 
ease send me COMPLETE DATA . 
on a MARCO Motor to fit our requirements quipmen 


pole; 1, 2 and 3 speed. Investigate them today. 
ee 









SeCCOOREETERRRReaesereetesenseeereseoeeeeeeEe PORE OneEeeeeeennascoeeeeeeereeeeeeeeEees 





eeeeeeene SOUS O PRET ERR eeEEeeerrececoes eeenenee eoceennee See eneeeeeeeereces 


To obtain additional information on items 
0 


sicich ch cidieseias nanenadsuabacenssennbiidieasbonniassecbinsooens reviewed below, the Reader Inquiry Fa- 

cility with postpaid return cards is pro- 

«6h ls... CUO... vided on page 211 where titles and key 
NG ancien sass ne _.. Snatt Diameter............ numbers are repeated for convenience. 
Mounting SS . Deaduce . Fill out card, circle numbers desired 


and mail. 


ps, a SELENIUM RECTIFIER TESTER 

eC Tet ML Claimed to be the first instrument de- 
signed for testing selenium rectifiers, the 
Seletester, Model 100A, can test stacks 


your product at 
ready-made prices 
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Items like these 
available QUICKLY at 
CHASE warehouses 


a 


BRASS and BRONZE CAP, 


MACHINE and LAG SCREWS BRASS COTTER PINS 


BRASS ESCUTCHEON PINS 


BRASS and COPPER RIVETS, BURS 


STORM NAILS | 








INDUSTRIAL WIRE CLOTH and 
BRASS STRAINER CLOTH 







INDUSTRIAL and 
AUTOMOTIVE FITTINGS 






SOLDERING COPPERS 


Cau US FOR ANYTHING from Bearing Bronze Bars to 
Brass or Bronze Bolts... or any other brass or copper 


item for maintenance, repair, operating or production. 


Twenty-three Chase warehouses are located in major 
industrial centers from coast to coast. Phone the one 


nearest you. We can usually fill your orders from stock. 


Chase eo BRASS & COPPER 


WATERBURY 20, CONNECTICUT @ SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


e The Nation’s Headquarters for Brass & Copper 


Albanyt Chicago Denvert Kansas City. Mo Newark Pittsburgh San Francisco 
Atlanta Cincinnati Detroit Los Angeles New Orleans Providence Seattle 

Baltimore Cleveland Houstont Milwaukee New York Rochester? Waterbury 

Boston Dallas | ndianapolis Minneapolis Philadelphia St. Louis ( Tsales office onty) 
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When 
you think of 


STAINLESS STEEL 
FASTENINGS 


think first 
of 


ANT/-CORROSIVE 


Anti-Corrosive has millions of stainless fastenings in stock 
(probably the largest selection of varieties and sizes in the 
world) for immediate delivery. Anti-Corrosive has the ex- 
ceptional production capacity that can fill your requirements 
beyond stock items faster, better! 





FREE—A-N Stainless Fastening Selector 


This handy slide-chart instantly identifies 
A-N Nos. pertaining to stainless steel nuts, 
screws, bolts, rivets, cotter pins, washers; 
gives sizes and other data. Write for 


“Chart 52G" TODAY! 


A; VELES OF 
a ef (ge 

i) Sieaihes CF 
STAILLESsS SveEcl 


Manufacturers of STAINLESS STEEL FASTENINGS 
~~ aa 


CASTLETON-ON-HUDSON, NEW YORK 
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rated between 10 and 1000 ma for: tor- 
ward resistance, reverse leakage current. 
“opens,” and “shorts.” In most cases, 
tests can be conducted without discon- 
necting rectifier leads. Containing a 
4'2-in. D’Arsonval meter, meter cannot 
be damaged if it is incorrectly connected 
or misused. No fuses are required. Addi- 
tional use of Model 100A is its appli- 










te. + 
13% | 


cation as an electro-forming circuit for 
shelf-aged rectifiers. The forming prog- 
ress is always visible on the meter. 
Requiring no adapters or other equip- 
ment, Model 100A comes equipped with 
4-ft test leads, insulated alligator clips, 
and a 6-ft line cord. Power input re- 
quired is: 117 volts, 60 cycles. Dimen- 
sions of the portable instrument are: 
5% in. widex4 in. deepx10 in. high. 
Weight is 6 lb. Rectifier Div., Galvanic 
Products Corp., 110 E. Hawthorne Ave., 
Valley Stream, N. Y. 


Circle No. 36, Reader Inquiry Facility, page 211 


WAVEFORM GENERATORS 


The instruments of the 160 series, 
Type 160 regulated power supply, Type 
161 pulse generator and Type 162 wave- 
form generator, provide a source of 
precision waveforms with controllable 
characteristics for use in computer de- 
velopment and other fields. The regu- 
lated power supply is capable of supply- 
ing the necessary a-c and regulated d-c 
voltages to operate six of the other two 
Type 160 units in any combination. It 
is completely regulated to compensate 
for line voltage fluctuations over the 
range of 105 to 125 volts and for changes 
in load. The pulse generator supplies 
rectangular pulses of known and variable 
amplitude and duration of either positive 
or negative polarity. A positive gate of 
the same duration as the pulse and a 
delay facility are available. The wave- 
form generator provides a linear saw- 
tooth waveform, a positive gate, and a 
positive trigger. The operation can be 
gated, triggered or recurrent and can 
also be controlled by a pushbutton, re- 
mote or on the panel. In recurrent 
operation the repetition rate of these 
waveforms is variable. The instruments 
are easily combined to provide pulse 
conditions of almost any desired degree 
of complexity. By proper manipulation, 
“bursts” or groups of rectangular pulses 
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HIGH-SPEED FINISHING means better molded plastics for Vou 


Modern equipment and facilities for mass-finishing of 
molded plastics parts efficiently and economically, is but 
one of many reasons why large and small manufacturers 
alike make General Industries their “first source” for all 


molded plastics requirements. 


Write for General Industries’ 16-page booklet, ‘Your 
Product in Plastic”. Describes our complete facilities for 
handling every phase of molded plastic parts production. 


THE GENERAL INDUSTRIES CO. 


DEPARTMENT PB e« ELYRIA, OHIO 
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Put dependable MOSINE 


Forest Fibres to work for you! 


Remember . . . MOSINEE means more than 
“paper” in the field of electronics and electrical 
products. MOSINEE stands for FIBRES that have scientif- 


ically controlled electrical, chemical and physical properties, 





to perform specific functions . . . fibres of dependable 
technical uniformity vital to your quality standards and 
production requirements. 
MOSINEE fibres can be made to your specifications, with 
@ good dielectric strength, high tensile or tear strength ... 
@ specified pH for maximum-minimum acidity or alkalinity... 
@ accurate caliper or density... 


@ proper impregnation characteristics for resin, wax or other 
substances... 


@ proper characteristics for plastics operations and parts... 


® uniform softness, stiffness, flexibility, toughness... or other 
vital technical characteristics. 


MOSINEE has its sources of quality forest fibres, practical 
experience, laboratory facilities, and scientific production con- 
trols to create and produce the type of fibres your operations 
require. Contact MOSINEE. 


MOSINEE PAPER MILLS COMPANY 
MOSINEE, WISCONSIN 


MOSINEE 


makes fibres work for industry 








provide tetanus _ stimulation. Pulse 
groups are variable as to the number of 
pulses in the group and group repetition 
rate, as well as to the amplitude, dura- 
tion and repetition rate of the individual 
pulses. As the number of units is in- 


. @ 
®: eo 
© 
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-@ @ #° @@6@ @©@e 
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creased, rectangular pulse combination 
with more complex characteristics can 
be obtained to meet other requirements. 
Dimensions of the unit enable the power 
supply and six units to be installed into 
two 12%x19 in. standard relay racks 
by means of special mounting frames. 
Tektronix, Inc., P.O. Box 831, Portland 
7, Oregon. 

ircle No. 37, Reader Inquir 


PRECISION VOLTAGE REGULATOR 


Designed for laboratory use with ana- 
log computers, servo systems and other 
equipment, Model 116 regulates a-c line 
voltage within 0.01 to 0.02 per cent, 
depending on the load, and has a tran- 
sient time constant of less than 0.01 sec. 
Unit may be used with either a 60- or a 
400-cycle supply and has a_ power- 
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ee 
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handling capacity of 100 va. Other 
characteristics are: input voltage 115 
volts + 10 per cent; output voltage 115 | 
volts (adjustable over at least a + 10 per ' 


cent range); developed harmonics, less 
than 1 per cent; and regulation for load 
variations, 0.02 per cent for changes 
from 0 to 100 va. Dimensions of instru- 
ment are 14 in.x9% in.x6 in. Avion 
Instrument Corp., 299 State Highway 
#17, Paramus, N. J. 

Circle No. 38, Reader Inquiry Facility, page 211 


ALTITUDE TEST CHAMBERS 

Line of altitude chambers is designed 
to cover the majority of altitude test 
requirements. Known as the Tenney- 
Zphere, the chambers provide vacuum 
conditions simulating altitudes from sea 
level to approximately 80,000 ft. In addi- 
tion to simulated altitude conditions, the 
TenneyZphere also creates high and low 
temperatures and variable relative humid- 
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‘2 WALDES TRUARC TRIANGULAR RETAINERS REPLACE NUTS... 
CUT MATERIAL AND ASSEMBLY Costs 52% 


|e ie ee ee ee 
OT ee ae ae” ee a ee 


OLD WAY-Tie rod for thermal tubes required threading at both ends, NEW WAY-Truarc Retainers (triangular type) simply push into position 
© jam nut at top, a drilled and tapped cast iron tube-rest at bottom. at both ends of rod...hold securely without grooves, threads, or nuts. 
Assembly was slow, costly. Assembly is inexpensive, speedy! 


When the Grinnell Co., Providence, R. I. redesigned their [ — ee ee 


Re-design with precision engineered Truarc Rings and you "| 
too will cut costs. Wherever you use machined shoulders, bolts, | Assembly -202 Assembly -183 
snap rings, cotter pins, there's a Waldes Truarc Retaining | $.508 $.243 
Ring designed to hold parts together better, with a never- | TOTAL SAVINGS PER UNIT WITH TRUARC RINGS $.265 
failing grip. Quick, easy to assemble and disassemble. lsseliiaiicaclncieaiianiadh neleeicasiiiiiliacbesiepahldlimeeitastibinliarain ti eataiai asad 

Find out what Truarc Rings can do for you. Send your SEE THE WALDES TRUARC EXHIBIT. IRE SHOW, GRAND CENTRAL 
blueprints to Waldes Truarc engineers for individual attention, PALACE, N.Y. C., MARCH 3 through 6th. Booths 358 & 359*ASTE SHOW, 
without obligation. CHICAGO AMPHITHEATRE, MARCH 17 through 21st. Booth 751 


For precision internal grooving and undercutting...Waldes Grooving Tool. 


/~ \\ SEND FOR NEW BULLETINS map 


Thermolier Unit Heater to include Waldes Truarc Retaining | WALDES TRUARC RINGS MADE THESE 
Rings, they were able to cut down on scarce raw material... | SAVINGS POSSIBLE... 
eliminate the many machine operations entailed in nut fasten- | etnies 8 a 
ing—for a savings of 26'¢ per unit! Truarc Triangular Retain- sii a stialiiie ate aceledeis 
ers are self-locking... have unusually high thrust capacity... | "o"™* sa ee ae : ee 
i i i tube rest, threade 1 plain rod, 
can be applied at high speed by unskilled labor. keane $306 ! cola $.060 
‘ 
' 
: 


















eee eee ere 
( Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. i 
Please send engineering specifications and data on Waldes 1 
Truarc Retaining Ring types checked below. 
EM-094 

\y 7 WALDES 0 Bulletin #5 Self-locking ring types i 
0 Bulletin #6 Ring types for taking up end-play i 
f 0 Bulletin #7 Ring types for radial assembly 1 
i QO Bulletin #8 Basic type rings i 
O Send me information about the Waldes Grooving Tool.’ ; 
1 Name 
REG, U.S. PAT. OFF. | Title j 
RETAINING RINGS I Company I 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK I Business Address I 
a. SEAMEnne RAMDRID: Una Rabhmens SAMEDEN RANDREN SARtDOR hankbem £A082On Be iilinnapemsneciesisenitiill State sore | 

2,483,380: 2,483,383; 2,487,802; 2.487.803; 2.491.306; 2,509.08) AND OTHER PATENTS PENDING. ee ee A A ES aN SY es 
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AC CURRENT 
ANYWHERE 


STANDARD 
AND HEAVY DUTY 


For Inverting D.C. to A. C. -- 
Specially Designed for operating A. C. 
Radios, Television Sets, Amplifiers, Ad- 
dress Systems, and Radio Test Equip- 
ment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes and 
in D.C. Districts. 


Y NEW MODELS 


VV NEW DESIGNS 


VU NEW LITERATURE 
A Gallery Eliminators. OC-AC taverie: - 
Aute Radia Vibratare 


a ee em 


American Tetevision « Ravio Co. 
Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA-U.S.A 
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| from 20 to 95 per cent. 
| recording 


| F, 2% hr and to —100 F, 
| age mabe 


| and dry-bulb temperatures, 


| general laboratory use. 


ity conditions. Temperatures range from 
—100 to 200 F, and relative humidities 
Temperature 
controls, pressure controller 
and altitude gage or mercury manometer 
are standard equipment. Chambers are 
available in 10 different sizes. Time 
required to heat from ambient to 200 F 
is 60 min. Time required to “pull-down” 
from ambie nt to —70 F is 2 2 hr; to —85 
Aver- 
3000 
pre-set 


2-3 hr. 
of climb to 
min. 


50,000 ft is 
include: 


ft per Features 





control for any desired altitude, terminal 
lead-in panel with eight terminal posts 
and four copper thermocouples, 200-watt 
dissipation at lowest specified tempera- 
ture, standard instrumentation for wet 
sealed multi- 
pane viewing window, 
of the test space, and full access to the 
chamber interior. Special features may 
also be obtained, including: high-voltage 
lead-ins, side-viewing windows, hand- 


| operated tuning shafts, high wattage dis- 


sipation, and utility ports up to 6-in. in 
diam. Also available are special instru- 


mentation, rapid cooling and_ heating 
rates, low temperatures to —150 F, and 
altitudes to 120,000 ft. Tenney Engineer- 
ing, Inc., 26 Avenue B., Newark 5, 


N. J. 
ircle No. 39, Reader inquiry Facility, page 


LOW-PASS FILTERS 

Features of a new series of filters are 
low attenuation in the pass band, attenu- 
ation exceeding 55 db in the 
band, linear phase transfer, 
characteristic impedance. Glennite Series 
F-10 units are 3-section, constant-K net- 
works designed for use with Glennite 
accelerometers and cathode followers for 
shock and vibration 


rejection 
and high 


and 
Filters possess 
sharp cut-off characteristics, as well as 
linear phase transfer characteristics that 


measurements 


provide undistorted signal outputs in the 


value in- 
characteristic impe- 
filters high enough for 
between two pieces of 


pass band. The use of large 
ductors makes the 
dance of these 


insertion elec- 







@ GUILTON MFG CORP ¢ 
METUCHEN Nh 


LOW PASS FLTER HC 2, 478 


Gy? 
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glareless lighting | 
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TOP CHOICE 
ON PRODUCTION 
LINES 
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There are good reasons 
why Kleins are the top 
choice on fast-moving 
production lines. 


@ Kleins are designed 
right—to fit the hand 
perfectly—to shear 
through tough wire 
with ease—to stay 
sharp! 

@ Kleinsare maderight 
—of finest steel—preci- 
sion fitted—each pair 
individually tested! 

e And Klein has the 
widest selection for 
standard or specialized 
service. 

Make Klein Pliers 
your choice—tops in 
quality ‘‘Since 
1857.” 



























Write for your 
free copy of the 
Klein Pocket 
Tool Guide 
Today! 


ASK YOUR SUPPLIER 
Foreign Distributor: 

International Standard 
Electric Corp., New York 
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MAKING GOOD CONTACTS 
IS IMPORTANT...... 


eee SELECTING RIGHT CONTACTS 


IS IMPORTANT, TOO! 
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In manufacturing electrical contacts, there is a multi- 


tude of metallurgical, electrical and mechanical details. 


If any one of these details is slighted, serious contact 


trouble may result. That is why Fansteel has developed 


a plant-wide system of quality control which begins 


with the very ores from which metals are made. 


Then, there is the matter of selecting the right contact 


material and contact design for a given device, and the 


matter of assembling the contact to its support. These, 


too, are small details of great impor- 
tance. The practical thing to do, of 
course, is to consult with Fansteel on 
all these details of material, design 
and assembly, and thus be sure your 
electrical contacts are right. Fansteel 
Metallurgical Corporation, North 
Chicago, Illinois, U.S.A. 


Ask for our booklet, 
“Fansteel Electrical Contacts A 4 
—Engineering Information” [& 


Fansteel_§ 


AN INDUSTRY ELECTRICAL CONTACTS 


THAT SERVES 


INDUSTRIES AND ELECTRICAL CONTACT ASSEMBLIES 
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Automatic MACHINES 





Measure, Cut and Strip 


Insulated Wire 


BeBe bE 


Does your production require cutting and stripping of insulated 


electric wire, cord, cable, etc.? 


You can produce finished leads much faster ...as many as 3000 
per hour in 15-in. lengths...on this Artos Automatic Machine. 
Substantial savings are obtained over the best manual or semi- 


automatic methods. 


Operation is fully automatic—wire is taken from the reel, meas- 
ured, cut to length and stripped at one or both ends. Unskilled 


help can handle the machine. 
types, cut lengths and stripped 


MODEL CS-6E CAPACITY 


Finished Pieces Per Hour—From 3000 
per hour up to 15 in. lengths to 500 
per hour in 64-97 in. lengths. 


Maximum Stripping Length—1' in. at 
each end (greater stripped lengths are 
special). 

Maximum Cutting Length—97 in. 


Minimum Cutting Length—2 in. (also 
as short as % in. under certain condi- 
tions). 


Types of Wire Handled— Practically 3 


all types of solid or stranded single 
conductor wires, parallel cord, heater 
cord, service cord, etc. 


Maximum Wire Size—No. 10 stranded 
or No. 12 solid. 


AROS 








2741 S. 28th St. . 


178 


Set-up is easy for different wire 
lengths. 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped lengths 
to 64 in. at one end and 8 in. at 
the other, wire from No. 12 to No. 
000 gauge, and up to 3600 pieces 
per hour. Ask for recommendations 
on your problems. 







WRITE FOR BULLETIN 


Get the complete story. 
Write for Bulletin 35-C 
on Artos Model CS-6 
machines. 


Automatic Wire Cutting and Stripping 


ENGINEERING CO. 








Milwaukee 46, Wis. | 


tronic equipment. Filters are available 
in three types: Each is mounted in a 
walnut case with suitable input and out- 
put terminals provided. Gulton Mfg. 
Corp., 212 Durham Ave., Metuchen, 


rcle No. 40, Reader Inquiry Facility, page 21} 


CYCLING TIMER 

Add-A-Cycle Timer has been developed 
for testing components and for other 
operations in which it is desirable to have 
available a wide range of time cycles. 
Set-up time is reduced to a minimum 
through the use of plug-in adjustable 
timers, which are supplied in six over- 
lapping ranges from 1.5-12 sec to 15- 
120 min. Any number of timers may be 





cabled together. Since they will cycle as 
a group, an unlimited number of time 
cycles may be obtained. Normal rating 
is 10 amp, 115 volts, 60 cycles; special 
ratings may be obtained upon request. 
For process timing the timer is custom- 
built in wall mounting cases with any 
required number of adjustable plug-in 
time cycles. An additional feature is 
that any cycle may be skipped without 
loss of time in the event any part of 
the process is temporarily out of use. 
Becker Equipment Co., 3020 N. Cicero 
Ave., Chicago 41. 


Circle No. 41, Reader Inquiry Facility, page 211 


AIR METER 


New velocity measuring instrument, 
Model H, operating on 90 to 135 volts 
a-c, is accurate to + 2 per cent. Veloc- 
ities are measured by means of a sensi- 
tive thermopile located in the probe. 
Two features incorporated in the instru- 
ment to increase accuracy of readings are 
the dual velocity ranges (10 to 750 and 
750 to 5500 fpm) and an expanded low- 
range scale. Additional feature is ease 
of operation: one switch turns on the 
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UNITED-CARR 
FASTENERS 


CAMBRIDGE 42, MASS. 
TAILOR-MADE IN VOLUME QUANTITIES 


UNITED-CARR FASTENER CORP., 
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current and selects range and an adjust- 
ment of the calibration knob compen- 
sates for line voltage variations. Model 
H is suitable for applications requiring 


ae permanent or remote _ installations. 

ee ‘oe Equipped with recorder binding posts, 
| any recorder operating on 10 mv or 

| less, with a low current drain, may be 


used with the instrument. Applications 
include determination of ventilation § re- 


! 
| quirements needed to operate machinery 
| efficiently. Hastings Instrument Co., 
| Super Highway at Pine Ave., Hampton 
| 40, Va. 
ircle No. 42, F f f ry Facility, page 21] 


J ROUND-CHART RECORDER 
Should Be in Your File! Round-chart recorders and automatic 


| controllers have been added to a line of 
electronic Dynamaster potentiometers and 
| bridge instruments. The new round- 
| chart models are high-speed, continuous- 
balance, null-twpe electronic instruments 
which can be used to measure any vari- 
able that can be translated into an elec- 
trical quantity, such as d-c current, d-c 















































NEW DESIGN! 
NEW PRODUCTS! 
by 


BON Oo 


voltage, capacitance. or _ resistance. 
Typical sensing clements that can be 
used with the new Dynamaster instru- 
ments include thermocouples, radiation 
detecting units. resistance thermometer 





This new Switchcraft catalog is 
unique in its completeness which 
enables you to find the com- 
ponent part you need, quickly. 
The new products broaden the 
adaptability of the Switchcraft 
line, to meet the requirements 
of your equipment. 


NEW “ADAPTERS’—a_ com- 
plete line providing a conveni- 
ent interchange of equipment 
between various wiring devices 
—new and different—a big 
time and labor saver. 





bulbs. strain gauges. and many others. 
The measured variable is simultaneously 
' se ‘corded a 12-in. di ‘hart and 

NEW “SHIELDED JAX"—a modification of the “Littel-Jax” for use where it is desirable to use Are ee : ‘ coe eee - = 
a phone jack in a high impedance circuit where effective shielding is necessary. Models are offered for full-scale pen 
NEW “MICROPHONE CONNECTORS’—for use with single conductor microphone cable— | travel in 7 sec, 3 sec, 12 sec, or 7% sec, 
ideal for input grid circuits. NEW “PHONO CONNECTORS’—low cost for record players, | and M ith a wide variety of ranges. Con- 
FM-AM tuners, and sound recording equipment trolling models with all types of air 
control and electric control action are 


NEW “TELEVER SWITCH"—Rugged type lever switch of light but rugged construction, for | also available. Instruments feature the 
applications requiring dependable switching. | same design, construction and electronic 

“ ” components as the strip-chart Dynamaster 
NEW "CABLE ASSEMBLIES"—Standard 25 ft. lengths of 2 and 3 conductor rubber covered | instruments. The recording mechanism 


cable, shielded and multi-conductor types—assembled to popular Switchcraft Components. 


is on the front of a hinged aluminum 
These new products in addition to the regular Switchcraft line will be of considerable help to alloy panel, which can be swung out to 
you in the procurement of quality components gain easy access to the electronic com- 
a ‘ ponents. Recorder is housed in a 
witchcraft i — i i ag . : y : ruil 
leading Radio a ea ed 300 King sew. > Aon a _ moisture-, fume-, and dust-proof case 


suitable for wall, flush-panel, or front- 


Use coupon or write. of-panel mounting. The Bristol Co., 155 


a a a Se ee a Se ee ee ee ee ee eee aad y. > taal 9 ~ 
| Please send us copy of the New Switchcraft Catalog for 1952. | Bristol _Rd., Waterbury 20, Conn. vaste 
| | rcle No. 43, Reader Inquiry Facility, page <!! 
| NAME | 

2 TITLE | | RADIOACTIVE CURRENT SOURCE 
| COMPANY l Useful for making dielectric _ tests, 
. ; ae radioactive current source has the follow- 
ADDRESS | ing characteristics: maximum voltage, 1 
| to 3 kv: linear charging rate of 100 volts; 
oe ZONE STATE | and constant current at 0 voltage. The 





battery is said to differ from other radio- 
| i a | CRA FTetiN ¢ m active cells because the kinetic energy 


of the emitted particles is used directly 


1324 N. Halsted Street, Chicago 22, IMlinois to build a voltage. The only measurable 
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DEMCO collector rings and ring assemblies give you 
these advantages... 


ECONOMY ... laminated construction provides contact 
metal where required . . . base metal for strength. 
HIGH FINISH . . . on contact surface for long wear snd 


noise-free Operation. 


PRECISION MADE... it is unnecessary to add further 
machine operations. 


COMPLETE . . . rotor or pancake type multi-ring and 
ring-and-brush assemblies supplied. 


PRECISION DRAWN .. . ID held as close as +.001 
Solid coin silver, brass or aluminum Rev. MIL-T-85. 


LAMINATED SILVER ... on ID for 
e Low attenuation 
e Corrosion resistance 


e Highest mirror finish 


Laminated silver ID and OD for round tuned lines. 


With nearly sixty years of experience in the productioa 
of both laminated and solid precious metals, MAKE- 
PEACE is today an accepted “headquarters” for the 
many special precious metal products and assemblies 


Your inquiries are cor- called for in the electronic field. 


CEPI RLU T ae mea 
receive our prompt and Our staff of thoroughly experienced design and pro- 
Tae aTTe MTT ae duction engineers and metallurgists ... as well as our 


q research and testing laboratory ...are all at your service. 


D. E. MAKEPEACE COMPANY | 
Laminated and Solid Precious Metals for Industrial Use + Fabricated | 
Parts and Assemblies * Bar Contact Material * Precious Metal Solders 
MAIN OFFICE AND PLANT, ATTLEBORO, MASSACHUSETTS ‘tet 


NEW YORK OFFICE, 30 CHURCH STREET 
CHICAGO OFFICE, 55 EAST WASHINGTON STREET 
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*duPont's trademark for 
its tetrafluoroethylene resin. 


tTrademark 
M, W. Kellogg Co. 











FABRICATORS OF “TEFLON”, “KEL-F 
GASK as AND OTHER FLUOROCARBON PLASTICS 
COMPANY 


Chemelec Teflon*-insulated elec- 
tronic components include a 
complete line of 7 and 9 pin miniature 
tube sockets, crystal sockets, feed- 
through insulators and terminals. 


All provide the same high performance 
which this superior insulating material 
assures. Surface resistivity 3.5 x 10" 
ohms. Loss factor less than 0.0005. Dielec- 
tric constant 2.0 (60 cycles to 30,000 
megacycles). Serviceable at -110°F. to 
500°F. Won’t carbonize under arcing. Zero 
water absorption by ASTM Test. Unaf- 
fected by extreme humidity. Won’t DC 
plate. Chemically inert, non-gassing, 
immune to corrosive atmospheres, fungus, 
oil, solvents. Non-flammable, tough, 
resilient, withstands and absorbs mechan- 
ical shock and vibration. 


TEFLON and KEL-F STOCK 


and .Custom-Fabricated Parts 


Fabricating ‘““Know-how’’, the result of 
years of specialized experience—and the 
most modern facilities for rapid, low-cost, 
close-tolerance production are: at your 
command when you specify Teflon or 
Kel-F+, fabricated by the United States 
Gasket Company. Ours is the most com- 
plete line in the country—sheets, tape, 
rods, cylinders, tubing, bars, and 
custom-machined or molded parts 

to. manufacturers’ specifications. 


ae eee 
PRODUCTS DIVISION 


CAMDEN 1, NEW JERSEY 










































variation in the current at low voltage is 
that due to radioactive decay. Since 
half-lives of isotopes used are long as well 
as accurately known, it is easy to cali- 
brate battery for this variation. Labora- 
tory models are available now in limited 
quantities. | Radiation Research Corp., 
526-528 Northwood Rd., West Palm 
Beach, Fla. 
No. 44, Re 


MULTI-WAVE GENERATOR 


Multi-waveform generator and_ pulse 
synchronization unit, known as the Syn- 
croplex, provides at repetition rates of 1 
cps to 100 ke: sawtooth waves; square 
waves or square pulses with a 1 microsec 
to 1 sec duration, and a rise time of 0.15 
microsec; and integrated or differentiated 





versions of square waves and_ pulses. 
All outputs are simultaneously available 
and independently variable in amplitude. 
All outputs may be synchronized, trig- 
gered or gated by sinewaves, pulses or 
other complex waveforms. Additional 
applications of the test instrument in- 
clude use as a: oscilloscope sweep phaser, 
delayed pulse generator, oscilloscope trace 
expander, frequency divider, and pulse- 
time or pulse-width modulator.  Tele- 
vision Equipment Corp., 238 William 
St., New York 38. 

ircle No. 45, Reader ry f ty, page 21] 





Bibliographies in This Issue 
Mechanical Drives, page 244 
Subminiature Tubes, page 290 
Motor Characteristics, page 300 
Packaged Drives, page 314 
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Keeping Milk Sweet Can Be a Sour Chore 


Not too many years ago a dairy farmer was considered 
fortunate if he had a spring branch on his property. 
Carrying the milk or cream to the spring house was 
added labor, but nature provided the necessary cool- 
ing agent. Now, any farmer who has electric power 
may own the efficient year-’round convenience of a 
modern milk cooler. 


Emerson-Electric motors power many of the electrical 
applications that have supplanted wasteful methods 
and time-consuming farm chores. The farmer is often 
many miles away from the nearest repair specialist, 
therefore he rates dependability first when buying 


MODERN FARMING is powerep with 
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Write for these ‘ 
Emerson-Electric 





Manufacturers requiring motors 1/20 
to 5 h.p. can profitably use these ref- 
erence guides. Specifications, con- 
struction and performance data are 
included for these motors: 


} M127-A Capacitor-Start M127-E Oil-Burner 
| M127-B Split-Phase M127-F Jet Pump 
} M127-C Integral M127-G Blower 


| | M127-D Fan-Duty 





LEADERS 1N THE MOTOR AND FAN 
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equipment. And dependable performance is the first 
consideration of the makers of Emerson-Electric mo- 


tors—built to give more service with less servicing. 


Emerson-Electric’s 62 years of experience in the manu- 
facture of dependable motors is helping to build sales 
for makers of products and appliances used on the 
farm, in the home, in business and in industry. For 
information on this complete standard motor line in 
horsepower ratings from 1/20 to 5, and hermetic 
motors ¥ to 15 h. p., write: 

THE EMERSON ELECTRIC MFG. CO., St. Louis 21, Mo. 
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PHILLIPS INSERT BITS 


The Macnick Division of the Rockwell Register 
Corporation makes this famous "Nickel Grabber" in 
Tulsa, Oklahoma. 


Before Macnick discovered and started to use Hy- 
Pro Phillips Insert Bits for their glass-mounting opera- 
tion in the assembly department of the Park-O-Meter 
case, they had screw-driving troubles. Their Phillips 
Tools lasted only seven or ten days and drove only 
60,000 recessed head screws before they had to be 
taken off the assembly line and resharpened. 


Now, with the Continental Screw Company’s New 
Hy-Pro Phillips Insert Bits, Park-O-Meter drives ap 
proximately 420,000 screws. And, the Hy-Pro Phillips 
Insert Bits last from seven to eight weeks before re- 
placement is necessary. 


This kind of a production story is fairly typical of 
those who use Continental products and methods. 
When it takes place on your production line, it can 
mean more money in your own pocket and worth-while 
savings for your company all along the line. 

Call Continental when you have an unusual screw fas- 
tening problem and see what you can save...in money 


. manpower . . . methods or materials. Continental 
Screw Company, New Bedford, Mass, 








Literature 
for the Asking 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 211. 


VARIABLE-SPEED MOTORS — Four- 
page brochure describes and_ illustrates 
improvements and features offered by a 
line of fhp single-phase variable-speed 
motors. A cutaway view is provided and 
specifications and other data are included. 
Motors have ratings ranging from % to 34 


hp and a 10-to-1 speed range. U. §$ 
Electrical Motors Inc. 
No. 46, Reader Inquiry Facility, page 211 


MAGNETIC CLUTCHES Illustrated 
20-page booklet presents data on an ex- 
tensive line of magnetic clutches and 
clutch-brake combinations. Construction 
details, features, and applications are 
provided, as well as tables providing 
additional information. Factors deter- 
mining the torque requirements for mag- 
netic clutches are — briefly 
Stearns Magnetic, Inc. 
No. 47, Ré 


describe ‘d 


SINTERED PERMANENT MAGNETS 

Advantages of the sintering process for 
small magnets and data on a wide range 
of available sizes and shapes of sintered 
magnets are contained in a_ well-illus- 
trated 12-page pamphlet. Properties and 
applications of the magnets are covered 
and the availability of 24-hr service on 
experimental models is stressed. The 
Indiana Steel Products Co. 

No. 48 Reack 


RESISTORS, POTENTIOMETERS 

Illustrated 20-page catalog provides data. 
including sizes and prices, on vitreous- 
enamel rheostats, composition potentiom- 
eters and resistors, wire-wound resistors, 
tap switches, and other stock components 
Substantial part of catalog is devoted to 
information on each of the extensive lines 
of resistors. Ohmite Manufacturing Co 
Circle No. 49, Reader Inquiry Facility, page 211 


WIRES AND CABLES—Containing 186 
pages, general catalog contains data on 
construction and operating characteristics 
of more than 500 different types of wires 
and cables. A detailed engineering data 
section is also included. United States 
Rubber Co. 

Circle No. 50, Reader r cilit 


SILICONE RUBBER — Comprehensiv« 
information on properties, classes, and 
design specifications of silicone rubber 
is given in a 24-page bulletin. Illus- 
trated case histories of typical applica- 
tions are included to indicate improve- 
ments made possible in products and 
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_| Its here! New Bruning Copyflex 14 


speeds Production Control, Work Tickets, Accounting, 
Purchasing, Shipping, All Factory Paperwork! 


Bruning announces its COPYFLEX 14—the revolutionary new management tool 
for increasing efficiency throughout factory and office. 

Especially designed for desk-side copying of any system, accounting or office 
form, the 14” gives you error-proof, smudge-proof, low cost copies in seconds. 


It is the newest of Bruning’s renowned COPYFLEX machines—standard white- 
print equipment for engineering departments everywhere. 


” ONLY COPYFLEX 14—of all desk-side copying machines— gives you .. . 


) 9 1. 20" width | Copies even large Le 3. Copies even opaque origi- 

5 ‘— . reports, or two ordinary forms . nals or forms printed on both 

' i+ simultaneously. Separates and - sides, using Bruning’s exclu- 
mane returns originals automatically. . sive Reflex Film! 


h of speed, volume, low-cost. 


2. No installation! No fumes, Copies thousands of large or 


so no exhaust ducts are needed. a (oe 


, £. small, different originals daily, 











my he pea 





Typical COPYFLEX users* reap savings! 
1. COPYFLEX saves life insurance company 
$100,000 yearly via loan processing system. 

2. COPYFLEX enables apparel manufacturer to 
lower product price with production control, 
order-invoice system. 


3. COPYFLEX speeds manufacturing, saves hun- 
dreds of man-hours, for large metal fabricator 
via production control system. 

4. COPYFLEX saves national merchandiser 
$25,000 in six months by cutting clerical work 
in half, producing invoices on time. 

*Names on request. 





COPYFLEX 14 makes exact copies . . . delivered in seconds 
—flat, dry, ready-to-use. There are no masters or stencils, 
no inks to soil hands, no darkroom, no fumes, no special 
room lighting, no high-priced operators. Anyone can learn 
to make copies in 5 minutes. 

4. Unequalled combination There’s a COPYFLEX machine for every price or print re- 
& quirement. See how Bruning COPYFLEX can speed your 
paperwork, give you better prints faster. Just send in the 


5 Thus, the “14” is mobile, rolls ~ at an’ average cost of only 2¢ coupon to the Charles Bruning Co., Inc., Teterboro, N. J. 

s to any work-site. per sq. ft. 

a ein -—- oO CHARLES BRUNING COMPANY, INC. — —— —— 7 

“ 4 see ne Dept. E92, Teterboro, N. J. | 
J Al (_] Send me free booklet on COPYFLEX 14. 

3 ‘ as UNING | (-] Show me CoPYFLEX in action (no obligation). : 
¢ . | EMG as hcactatcavaceae cla eo Title 
@ ; 7 P 
; at Peete ee Sa ee Ld RS or ea re ee 
. ' | SN ell Sa cet 5 ras ap ape erai ci le ced ose gra ei eee | 
- 

: COPYFLEX 93 handles cut sheets Mail Now for full, | ik 6 viman tWewen ew Oe mennwidunly eee ne 
q or roll stock up to 42 in. wide. L. —— —— —— — OFFICES IN PRINCIPAL CITIES — — — — — 


money-saving COPYFLEX story! 
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Selenium Rectifier types for 


PA HE 


71-21 Warren St. 
New York 7, N. Y. 
Phone: BEekman 3-7385-6 


supplying 115 and 230 volts 









D.C. from existing A.C. power 
lines. Standard models available. 
Request Bulletin No. 118 for 


additional information. 
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Millions of Contacts 
without Faltering 


PROVED 


' ON ROUGH, TOUGH JOBS 


Durakool pressurized all-steel mercury tilt 


| WITHSTANDS switches have more than made good on what 

| may have seemed like extravagant claims a 

HIGH few years ago. The list of Durakool successes 

grows each year. Seven sizes, | to 65 amperes. 
TEMPERATURES 


3 to 4 weeks delivery. Your production sched- 
ule is met. 








See telephone directory for local distributor or write 


‘J DURAKOOL, INC.— Elkhart, Indiana 
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production processes. General Electric 
Co. 


Circle No. 51, Reader 


BRONZE BEARINGS—Containing 74 
pages, illustrated bulletin presents data 
on extensive lines of standard stock in- 
dustrial bearings, bronze bars, electric 
motor bearings, and graphited oilless 
bearings. Composition and _ properties 
of the alloy used are described and 
facilities for making special bearings 
discussed. Valuable reference data on 
sleeve and grooved bearings, installation 
ot bearings and other subjects are in- 


cluded. The Bunting Brass & Bronze 
Co. 
rcie No. 52, Reade 


PLASTICS AND ELECTRICAL PARTS 

Containing 20 pages, brochure de- 
scribes and illustrates plants and equip- 
ment for fabricating plastics, metal, wire, 
and mica products. Also discussed are 
available standard and special-order com- 
ponents, including stamped circuits, 
terminal boards and other parts, for use 
in electrical and electronic equipment. 
Sylvania Electric Products Inc. 

No. 53, Re F 


SEAMLESS MECHANICAL TUBING 
Four-page pamphlet discusses  hot- 
finished, cold-drawn, and “roto-rocked” 
seamless mechanical tubing. Differences 
in methods of production, surface finish, 
tolerances and costs of tubing finished by 
the three processes are among the topics 
covered. The Babcock & Wilcox Co. 
No. 54, R nquiry Facility, page 211 


INTERLOCKING WIRING DEVICES 

Illustrated 8-page folder describes the 

design and advantages of a line of inter- 

locking wiring devices. Special features 

are discussed and other data included. 

The Arrow-Hart & Hegeman Electric Co. 
No. 55, Reader Ir ry Facility | 


TOROIDAL COILS—Four-page  bulle- 
tin presents data on high Q toroidal in- 
ductors available in five different sizes, 
with or without hermetically sealed 
cases. Also included are Q curves and 
other design data for representative 
standard values of the various types. 
Lenkurt Electric Sales Co. 
No. 56, Re ry F 


CONVERTERS Two-page data sheet 
describes the design, applications, and 
available types of 60-cycle ac-de con- 
verters for use with servomechanisms and 
other equipment. Electrical character- 
istics, wiring diagrams and photographs 
are included. Minneapolis-Honeywell 
Regulator Co. 

e No. 57, Reader ry Facility, page 211. 


ELECTRIC HEATING ELEMENTS 

Containing 20 pages, catalog lists a 
complete line of tubular electric heating 
elements with and without built-in ther- 
mostats. Standard units described in- 
clude models with sheaths of copper, 
steel, stainless steel, Carpenter 20, in- 
conel, and lead. Also included are use- 
ful data for selecting proper heating 
elements for specific applications, simple 
equations for calculating wattage require- 
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FOUR MEANS TO AN END 


The end is this: a molded synthetic rubber part, de- 
signed exactly right to fit your mechanism; produced 
with the correct resistance and physical properties to 
suit your specifications; and delivered with the assur- 
ance of completely satisfactory performance. 

Chicago Rawhide offers you four important means to 
achieve this end. They are: 1) Cooperation with your 
design department to check all phases of the Sirvene 
part while your new mechanism is still on the drawing 


Cooperative research and engineering which Chicago Rawhide has 
provided in helping other leading manufacturers develop special 
Sirvene synthetic rubber parts are available to you. We will be 
pleased to send you a copy of “‘Engineering with Sirvene.” 


PERFECT 
Oik Seals 


SIIVIS 


Mechanical Leather Products 

Boots, diaphragms, packings 
and other products give de- 
pendable service under diffi- 
cult operating conditions. shaft-type sealing device. 


C/R seals are used in more motor 
vehicles, farm implements and in- 
dustrial machines than any other 


board; 2) The facilities of C/R research, with an un- 
duplicated background of experience, for the develop- 
ment of the particular compound that will have the 
combination of properties correct for your application; 
3) Production in quantity, with laboratory-like care and 
precision; And, 4) Delivery of finished parts that will 
verify in performance each of your specifications . 


Sirvene is your best assurance of satisfaction! 


CHICAGO RAWHIDE MANUFACTURING CO. 


1267 Elston Avenve SIRVENE DIVISION = Chicago 22, Illinois 
A: 
CVV 
Aer 


SCIENTIFICALLY COMPOUNDED ELASTOMERS 
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ACCESSORIES 
for the “AN” Series 


Here is the answer to a frequent question we 
receive from people everywhere. Yes, Cannon 
does make a complete line of accessories to be 
used in conjunction with the AN Series of con- 
nectors. Complete engineering data on each of 


these is given in the Cannon AN Bulletin, avail- 
able on request. 


CANNON ELECTRIC 


Since 1915 


Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Rep- 
resentatives in principal cities. Address inquiries to Cannon Electric 
Company, Dept I-118, P. O. Box 75, Lincoln Heights Station, Los 
Angeles 31, California. 
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ments, and temperature conversion tables. 
Electro-Therm Inc. 
rcle No. 58, Reader inquiry Facility, page 211 


HERMETIC SEALS — Illustrated 32- 
page catalog describes a comprehensive 
line of hermetic seals, including stand- 
ard headers, multi-terminal headers, 
plugs and seals, and headers for minia- 
ture and  subminiature components. 
Complete technical data are provided 
by means of illustrations, tables, and 
text. Special features and applications 
are also covered. Hermetic Seal Prod- 
ucts Co. 

No. 59, Reaae ry Facility, page 21] 


PAPER TUBING— Sixteen-page catalog 
contains data and_ specifications on 
square, rectangular and round tubing 
available in over 1500 sizes. Tubes are 
available made of kraft paper, fish paper, 
cellulose acetate, and various combina- 
tions. Briefly described are fabricating 
facilities for special applications. Pre- 
cision Paper Tube Co. 

ircle No. 60, Reace ry Facility, page 211 


MINIATURE PACKAGED CIRCUITS 
Complete with schematic diagrams and 
other illustrations, 22-page pamphlet dis- 
cusses the features, specifications, and 
applications of the line of stocked mini- 
aturized packaged circuits, including 
low- and medium-speed binary  scalers, 
delay multivibrators. a ring counter 
stage, a low-impedance cathode follower, 
and other types. Also discussed are 
services available for the development 
and design of special packaged circuit 
units to meet special requirements. 
Audio Products Corp. 
circle No. 61, Reader Inquiry Facility, page z 


SILICONE FLUIDS — Containing 32 
pages, reference pamphlet presents data 
on Dow Corning’s 200 Fluid (liquid 
methyl silicones). Over 20 different 
properties, from boiling point to sound 
transmission, are discussed and_ illus- 
trated. Topics treated include dielectric 
properties, chemica] structure, water 
repellency, and _ oxidation _ resistance. 
Many industrial applications are pic- 
tured and described. A blending chart 
for intermediate viscosities and a_bibli- 


ography are included. Dow Corning 
Corp. 
rcle No. 62, Reccer |r ry Facility, page 21 


PYROMETERS—-Four-page bulletin de- 
scribes a line of indicating pyrometers 
available in nine temperature ranges ex- 
tending from —200 F to 3000 F. Data 
are provided on models for panel-mount- 
ing and portable use. Also covered are 


thermocouples and leads. Assembly 
Products Inc. 
cle No. 63, Reade: ry Facility, page 2 


HERMETIC TERMINALS — Sixteen- 
page catalog describes and _ illustrates 
an extensive line of hermetic lead- 
through terminals and other components, 
including metallized-glass capacitors, 
electronic housings and insulators, and 
metallized coils. T. C. Wheaton Co. 

Circle No. 64, Reader In ry Facility, page 


TRANSFORMERS AND REACTORS— 


Catalog containing 32 pages provides 
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It’s 
Here 
at Last! 


T 
i 


The Sensational New Open Transformer 
that meets MIL-T-27, Grade 1 


Open-type—saves space and weight 


Simple dip process—no molds 


Better than metal cased units— 
TRANSFORMERS 


no soldered seams 


Sd 
Now, for the first time, you have available for use in electronic equipment of all kinds, an 
open-type transformer with all the performance characteristics of a metal cased transformer 


but—with only a fraction of its weight and bulk. 


This sensational transformer advance is made possible through the development of a simple, 
automatic dip process. There is no need for costly and troublesome molds. 


YA 
Vi v4 


eliminates the possibility of leaky soldered seams that is ever present in metal 


cased transformers. Made only by Aircraft Transformer Corporation and its licensees. 


Direct all inquiries to Aircraft Transformer Corporation, Long Branch, New Jersey. 


MANUFACTURERS OF INDUCTIVE EQUIPMENT » LONG BRANCH, NEW JERSEY, LONG BRANCH 6-6250 


SEPTEMBER 1952 





















P & B CATALOGUED RELAYS AVAILABLE AT YOUR ELECTRONICS PARTS DISTRIBUTOR 





190 


CUSTOM 
MANUFACTURING 
FACILITIES 


mean 


large plants 
to serve you 


Over 50,000 square feet of floor space 
«++ fully equipped with modern, up-to- 
date production equipment including 
complete tooling, coil winding, plastic 
molding, heat treating, glass metalizing, 
welding, hermetic sealing and machine 
tools for every operation. 


20 years 
specialized 
experience 


Widely diversified technical knowledge 
acquired in the design, development 


and custom manufacture of more than . 


15,000 versions of relays, switches, con- 
trols and small electro-mechanical as- 
semblies enables P & B to meet critical 
standards at lowest cost. 


10,000 relays per day 


Orderly, efficient plant layout plus com- 
petent, well-trained personnel assure 
speedy, precise assembly line produc- 
tion . . . single shift capacity 10,000 
relays per day! 


unequalled 
engineering facilities 


Extensive research, laboratory, devel- 
opment, type test and model shop facili- 
ties at your service any time. Test sam- 
ples and pilot runs completed quickly at 
reasonable cost. 


industry's 
leading supplier 
For mart¥ years, the leading supplier of 


electrical and electronic relays to Amer- 
ica’s foremost industrial organizations. 


specialists in relays 
for military equipment 


Complete file of latest MIL specifications. 
All necessary laboratory and testing in- 
struments available, Certified test re- 
ports on request, 


Rememser, if your problem concerns the development or production of 
electro-mechanical components for any electronic or electrical apparatus, Potter 
& Brumfield offers you the quickest, most practical and most economic solution. 

Send specifications for samples, recommendations and qvotations. (Catalog 


ePrumbield 


PRINCETON, INDIANA 


available on request.) 


Export: 13 £. 40th St., N. Y., N. Y. 
SALES OFFICES IN PRINCIPAL U.S. AND GANADIAN CITIES 


complete technical data on a compre- 
hensive line of transformers and _ filter 
reactors, including a wide range of 
stocked hermetically sealed units meet- 
ing requirements of Grade 1, MIL-T-27 
for Class A operation. Transformers are 
grouped according to types in four well- 
organized sections. Features, specifica- 
tions, applications and other pertinent 
information are provided for the various 
types. Also included is a classified index 
and many illustrations, including a cut- 
away view, circuit diagrams, and helpful 
charts. Chicago Transformer Div., 
Essex Wire Corp. 

ircle No. 65, Reader juiry Facility, page 21] 


TEST-STANDS — Eight-page bulletin 
describes a line of variable speed test 
stands that can be used for testing 
constant-speed drives, generators, alter- 
nators, actuators, and other equipment. 
Construction details, special features, 
ratings and other data are provided and 
cutaway views and other illustrations in- 
cluded. U. S. Electrical Motors Inc. 
No. 66, Reader Inquiry Facility, page 211. 


COMPRESSION-MOLDED PLASTICS 

Ten-page brochure describes and illus- 
trates available engineering services and 
facilities for the compression molding of 
thermosetting plastics materials. Also 
included are two reference charts: one 
on minor diameters of threaded inserts 
and pin diameters; the other on major 
diameters of screw-thread inserts, with 


tolerances allowed. Kuhn & Jacob 
Molding & Tool Co. 
» No. 67, Reader Inquiry Facility, page 211 


REGULATED POWER SUPPLY—Con- 
densed four-page brochure and 20-page 
catalog illustrate and describe a wide 
range of voltage-regulated power sup- 
plies. Information is provided on ratings, 
controls, dimensions and other specifica- 
tions. Kepco Laboratories, Inc. 

Circle No. 68, Reader Inquiry Facility, page 211 





LOCKNUTS—Containing 24 pages, use- 
ful reference pamphlet describes and 
illustrates representative types of lock- 
nuts and their principles of operation. 
Industrial Fasteners Institute. 

Circle No. 69, Reader Inquiry Facility, page 211 


INVESTMENT CASTING—Second edi- 
tion of “Investment Casting: A Guide to 
Its Advantages and Applications,” ex- 
plains in 12 pages how investment cast- 
ing has been used to eliminate machin- 
ing, tooling and assembly costs, and to 
minimize waste metal loss. Also dis- 
cussed are the process itself and criteria 
for determining its usefulness for the 
production of various parts. Investment 
Casting Co. 

Circle No. 70, Reader Inquiry Facility, page 211 


FIXED-COMPOSITION RESISTORS— 
Four-page pamphlet describes a line of 
fixed-composition resistors meeting re- 
quirements of JAN-R-11. Construction 
details, characteristics, and ratings are 
provided. A price list is also included. 
Stackpole Carbon Co. 

Circle No. 71, Reader Inquiry Facility, page 211. 


THERMOSTATIC BIMETAL—Fighteen 
uses of bimetal as actuating elements in 
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“I dorit know why this feels differerit— 
—buit U tnd ol 7” 


Familiarity breeds suspicion — when something 
unfamiliar turns up in an article of everyday use. 
You can tell by the heft, the feel, the look, when 
something has been subtracted. And time will tell the 
rest of the story. 


Cosmetic containers and costume jewelry have 
long been on the Brass standard. For Brass, with its 
matchless workability . . . and the unlimited freedom 
it gives to product-designers ...has no rival in 


production cost-control. Nor in customer-appeal, 


with its rich range of alloy-colors, its solid feel of 


quality, its improvement with age and wear. 
No, there’s no substitute for Brass...as cus- 
tomers are quick to notice. And there’s no reason for 


substitutes, for the only shortage now is the shortage 
of good excuses for the lack of copper. There is no 
lack. So if your product is based on the golden-yellow 
standard ... Brass ...then keep it there. There’s 
no reason in the world to trade down your quality. 
In fact, see what kind of action you can get from 
Bristol Brass on sheet, rod, or wire. 


The BristoL BrRAss CORPORATION, makers of Brass 
since 1850 in Bristol, Conn. Offices or warehouses’ 
in Boston, Chicago, Cleveland, Dayton, Detroit, 
Los Angeles, Milwaukee, New York, Philadelphia, 
Pittsburgh, Providence, Rochester. 


"Britt Fedlin neat Bross ot ite Best 
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SERVO AM 


Universal Servo amplified’ 
for standard two phase motors 
and carrier frequency data 


Stn 


@ independent 
control over 
gain, damping 
and carrier 
phase. 


@ Maximum Gain: 
10 


© Stock item, with 
universality of 
application 
because of its 
range of 
adjustment, 


@ Carrier Phase: 
variable thru 
160° 


@ Moderate 


power supply 
requirements. 













(60 cps.) 


DRIVES DIEHL FPE-25-11, FORD 


5 WATT SERVO MOTOR 


193-4 


(400 cps.) 


DRIVES BuOrd MK 7 and MK 8 MOTORS: 


SERIO TEST Cquspment 


100-1 


DYNAMIC 


ANALYZER 


A signal generator that displays 
the transient or frequency response 
of a servo loop on a long persist- 
ance cathode ray screen. 


An instrument that facilitates the 
adjustment of servo performance in 
the laboratory and on Se ee 


tion line, cr 


410-4 


temperature-responsive devices are de- 
scribed and illustrated in a 32-page book- 
let. Also included are engineering data 
for bimetal-element design and selection. 
W. M. Chase Co. 

No. 72, Reace 


MOLDED PLASTICS PARTS—Wide se- 
lection of stocked plastics molded parts 
available without tooling costs are de- 
scribed in an illustrated four-page folder. 
Dimensions and applications are pro- 
vided for terminal boards, knurled thumb 
screws, a wide variety of knobs, and 
similar parts. Briefly described are the 
minor changes. such as special metal 
inserts, threads. color, possible on these 
standard parts. Dimco-Gray Co. 

ircle No. 73, Re 


EQUIPMENT COOLING FANS—Fans 
tor cooling electronic equipment are 
discussed in a four-page brochure. Con- 
struction details. ratings, applications and 
special features are covered. An _ ex- 
ploded view and other illustrations are 
included. Jovy Manufacturing Co. 
No. 74, ry Focilit 


COLLOIDAL GRAPHITE COATINGS 

Entitled “Colloidal Graphite for Sur- 
face Coatings and Impregnation,”  six- 
page illustrated bulletin discusses the 
characteristics and applications of col- 
loidal graphite. methods of impregnation, 
preparation of surfaces to be coated and 
other topics. Acheson Colloids Co. 
No. 75, t 


HERMETIC SEAL BUSHINGS—Illus- 
trated 40-page catalog contains data on 
a complete line of hermetic seal bush- 
ings. In addition, information is pro- 
vided on studs. washers. steatite, con- 
voluted steatite. and glands. Other pages 
are devoted to a description of cans 
and covers. many of which meet  re- 


quirements of MIL-T-27.  Heldor Ter- 
minal and Bushing Co.. Inc. 
No. 76, Recom iry ty, page 2 


PRE-IMPREGNATED LAMINATES 
Six-page pamphlet discusses pre-impreg- 
nated laminate stocks available tor low- 
and high-pressure laminating. Laminates 
described include melamine. diallvl 
phthalate (DAP). epoxy. and_ silicones. 
Characteristics. properties and other 
data are provided tor both the resins and 
the impregnated materials. Pamphlet 
also. describes custom-fabricating — facil- 
ities. U. S. Polymeric Chemicals Inc. 
No. 77, Recce ry F ty, page 211 


FLEXIBLE COUPLINGS — Four-page 
bulletin complete with cutaway views 
and other illustrations, describes the spe- 
cial features and construction details of 
a line of couplings. Sizes, tolerances, and 
other specifications are given, Also in- 
cluded is a tormula for determining the 
right coupling for a given application 
Cone-Drive Gears Div., Michigan Tool 
Co. 
e No. 78, Ke € m Cut 


SOLDERLESS WIRE TERMINATOR 

Illustrated six-page folder describes 
an automatic machine capable of apply- 
ing solderless terminals to wire at rates 
up to 4000 per hr. Machine is pro- 
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electrical insulation headquarters 


BI-SEAL 


self-bonding Polyethylene, for resistance 
to corrosion and chemicals. 


self-affixing Neoprene, for resistance to 
oils and chemicals. 





mitchell-rand 
features 
electrical 
insulating 
fapes 











BI-SEAL INSULATION CHARACTERISTICS 


Electrical Properties 
Dielectric strength 1000 volts/mil evg. SELF-BONDING 
Power factor vc. 60 eycles....0.000 t 
1000 cycles... 0.0006 
106 cycles. 0.0004 








‘ Dielectric constant ... sone — a ee 
cycles .34 
106 cycles. 2.13 MOISTURE 
j Physical and Chemical Properties RESISTANT 
j Resistance to: 
i Ozone ; pes lnganneceocicaNendoresexeiaae Excellent 
Oxygen Sea saasuaheniovadey iddsisint Excellent 
— : FNaucccontactuate 3 aera 
alies ae xcellent 
—, oer transmission a - UNAFFECTED BY 
astor Oil : ood 
Commercial Hydraulic Fluids ...... Excellent LOW TEMPERATURES 
Aging qualities ; Excellent 


Opercting temperature ...197°F to —670F 
j Application temperatures ...150°F to —67°F 


i 
i 
1} 
| 





HI-DIELECTRIC | 
BI-PRE 
hetiiiesiiae -PRENE INSULATION CHARACTERISTICS 


Physical Tests on Press Cured Siabs 10°/310°F 

Tensile 1980 p.s.i. 

Elongation 400%, 

200% Modulus 1030 p.s.i. 

SUPERIOR AGING Ozone 6 hours to cut 


Physical Properties on Aging 
Soce Oxygen Bomb for 14 days 
67.4%, of original elongation 
62.6%, of original Tensile 


Air Bomb at 26°F for 30 Days ot 80 p.s.i. 





EXCELLENT 160%, of original elongation 
66%, of original Tensile 
CONFORMABILITY Oil Resistance 


A.S.T.M. Reference fiuid number one—11.7%, 
meoximum swell in 24 hrs. A.S.T.M. Refer- 
ence fiuid number two—69.7%, meximum 
swell in 24 hrs. 18 hr. exposure in olf at 


ee y CORROSION-CHEMICAL coumen nee decreased 4.5%. Elongation 





Here are two multi-purpose electrical insulating tapes for wire or cable splicing . . . the self-bonding BI-SEAL and 
the self-affixing (air-curing) BI-PRENE . . . to meet the strictest requirements for unusual as well as ordinary cable 
splice applications for the smallest wire or the largest cable . . . wherever tape can be used for splicing. 


The outstanding characteristics and excellent electrical insulation properties, plus the feature that once applied BI-SEAL 
and BI-PRENE tapes fuse into a solid mass, impossible to unwrap or delaminate, enables these products to offer com- 
plete and lasting protection against moisture, acids, alkalies, oils, chemicals, sunlight, corrosion, fungus, ozone, etc. 


Write for samples and detailed data 










A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH e 
INSULATING PAPERS AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS «+ FRICTION 
% * TAPE AND SPLICE » TRANSFORMER COMPOUNDS « FIBERGLAS SATURATED SLEEVING + ASBESTOS 
¢ 4 SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND TAPE + MICA PLATE, TAPE, PAPER, CLOTH, 

E F TUBING  FIBERGLAS BRAIDED SLEEVING » COTTON TAPES, WEBBINGS AND SLEEVINGS «+ IMPREG- 
NATED VARNISH TUBING + INSULATING VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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and 


you will specify 


BROWN BOVERI 


bswt MOTORS 


f- These are combination 
BRAKE & DRIVE, all-in-one 
units designed for rugged 
industrial service. 








2- No outside power source 
or special controls needed 
for applying or releasing 
the brake. 


3- Releases brake and starts 
instantly when power is 
applied. 


4 — Stops and brakes with 150% 
of normal torque when 
power is cut. 


5 = No Creep — No Backlash. 


6- Can be reversed like any 
standard 3-phase moto. 


7- Mounts vertically or hori- 
zontally for forward or re- 
versing operations. 


§ — Minimum maintenance. 


9- Available as a drip-proof 
motor from .3 to 8 HP; as a 


totally enclosed motor from 
.2 to 4 HP. 


10-World-famous for its 
trouble-free performance. 


oH 
SU) 


WRITE FOR COMPLETE DATA 


BROWN BOVERI 
CORPORATION 


19 Rector Sti, 
New York 6, N. Y. 
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, COAXIAL SWITCHES 


vided on a loan basis on receipt of an 

order for specified quantities of solderless 

terminals. Aircraft-Marine Products, Inc. 
No. 79, Reader ry Facility, poae 


INSULATED THERMOCOUPLE 
WIRES—Two-page bulletin describes 
three new thermocouple wires suitable 
for use in temperatures ranging from 
~20 to 2000 F. Engineering data and 
typical applications are given. Minne- 
apolis-Honeywell Regulator Co. 

No. 80, Re t 


SMALL ZINC DIE-CASTINGS—Facil- 
ities for producing small die-castings are 
described in an_ illustrated four-page 
brochure. Advantages of the method and 
savings achieved are discussed. Dollin 
Corp. 

No. 81, Re 


RIGHT-ANGLE WORM-GEAR MOTOR 
Eight-page brochure describes a line of 
right-angle worm-gear motors using the 
cantilever principle to maintain gear and 
bearing alignment. Construction details, 
special. features, and available ratings 
are covered. Cutaway views and other 
illustrations are included. U. S. Elec- 

trical Motors Inc. 
No. 82, Reader F ty, page 21] 


Twenty-page 
“Fluorochem- 


LIQUID DIELECTRICS 
technic: il report entitled 
icals,” summarizes properties of fluori- 
nated liquids available in experimental 
quantities for development work in the 
design of transformers, capacitors, instru- 
ments and meters, and other components. 
Minnesota Mining & Mfg. Co. 
No. 83, Reader Ir ity, page 


Illustrated bro- 
chure describes a line of coaxial switches 
that can be electrically or manually 
operated and which can be made to 
switch from 2 to 6 channels. Informa- 
tion is provided on military specifications 
construction details, special 
Thompson 


satisfied, 
features and other data. 
Products, Inc. 

No. 84, 


BRAIDED PACKING MATERIAL 

Illustrated six-page pamphlet describes 
a new type of braided packing. Con- 
struction features, advantages, general 
service recommendations, and other in- 


formation are provided. The Garlock 
Packing Co. 
No. 85, Reader |r ry Facility, page 211 


SELF-LOCKING FASTENER—Contain- 
ing many illustrations, sixteen-page 
pamphlet describes a line of self-locking 
fasteners. Data are provided on mate- 
rials used, design, sizes, applications and 
advantages. A series of case histories are 
also included. Elastic Stop Nut Cor- 
poration of America. 


No. 86, Reader Inq ility, page 211. 


FERRITE-CORE TRANSFORMERS 

Data on four typical broad band ferrite- 
core transformers are presented by means 
of illustrations, circuit applications and 
response curves. Features -and applica- 
tions are covered. Also included is a 
chart indicating the frequency range and 
power-handling capacity most advan- 





stands up to 
rugged use 


The first line of defense in a 
motor is its commutator. Be- 
cause of this, quality cannot be 
stressed too greatly. Select com- 
mutatérs that assure trouble- 
free performance. 

Cuicaco CommMutatTor, INC. 
specializes in quality. 

Now in our 1lth YEAR of 
uninterrupted expansion, our 
facilities have been developed 
to a point where your most ex- 
acting needs can be handled. 
Proper design and engineering, 
plus a rigid program of inspec- 
tion and testing, is our assur- 
ance to you that our products 
will meet with your most ex- 
acting requirements. 

Send us your prints for esti- 
mates, we welcome your in- 
quiries. 

Special sizes built to your 
ORDER. 

Write on your company let- 
terhead for our free catalog. 


i Cc A GO 


COMMUTATOF 


NCORPORATED 


325 WEST OHIO STREET 
CHICAGO 10, ILLINOIS 
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Rolled bronze bushings, cast bronze bushings 





and precision bronze parts, produced in hundreds 
of designs, to many alloy specifications and in a great range of sizes. 


Use our specialized facilities—capacity now available. 











FEDERAL-MOGUL CORPORATION, 11063 SHOEMAKER, DETROIT 13, MICHIGAN 


FEDERA 
Mogul SINCE 1899 
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Fastener Problem 


of the Month 


Conveyor roller unit September, 1952 








TAPER PINS 


PROBLEM: A crack loss ratio of 35 
percent(see arm of casting on the Jeft) 
was a serious problem to the Williams 
Machine Company. using pressed fit pins 
to fasten wheels to a casting in individual 
roller units of their “Wil-Mac” conveyors. 
Assembly called for an expensive, time- 
consuming reaming operation. The need 
for production economies, plus maintenance 
and repair considerations, dictated ihe 
need for a more satisfactory fastening 
method 


SOLUTION: Rollpin was the answer to cracked castings. Chamfered ends insure easy 


insertion and the inherent spring action of Rollpin’s slotted, hollow cylindrical design 
relieves destructive insertion pressures. 


Rollpin 1 simply driven inte holes drilled to normal production tolerances. No reaming 
or peening is necessary. Because it compresses as driven, Rollpin exerts a constant 
pressure against hole walls which makes it self-locking and vibration-proof. 


ROLLPINS Williams reports a saving of 30% 
in roller unit manufacturing costs 

and a considerable saving in 
maintenance and repair, since Roll- 
pin is easily removed with a drift 
or pin punch, and can be reused. 
In this same unit, Rollpin is also 
used as a stop for the drag wire 
and as a shaft for the hangar. 





—— ESNA® for the design information you'll need to solve your next fastening 
problem 


Depi. K12-95, Elastic Stop Nut Corporation of America y TRADEMARK 
2330 Vz 


auxhall Road, Union, N. J. 


Please send me the following free information: 


Kollpin bulletin and samples Here. is a drawing of our product, 
Elastic Stop Nut Bulletin What fastener would you suggest? 
Name Title 
Firn 
Stree: 
Cite Zone . State 


iis sinning CE 





tageously served by this type of trans- 
former. Sierra Electronic Corp. 


Circle No. 87, Reader !nquiry Facility, paae 


PLASTICS SELECTOR — Indicating 
wheel can be set automatically to select 
the three best plastics for a given prop- 
erty and to list them in the order of 
desirability. At the same time it indi- 
cates the molding method assuring the 
best results for the finished product. 
Physical properties of the 15 most pop- 
ular plastics are listed on the wheel 
and can be selected by means of the 
rotating member. American Insulator 
Corp. 

No. 88, Reave ry Facility, page 2] 


MOLDED CUPS Intormation — on 
molded cups for pump pistons, hydraulic 
service, and pneumatic equipment is pre- 
sented in a six-page bulletin. Typical 
applications are shown and various types 
of molded cups are illustrated. Service 
data, a list of sizes. and part numbers 
are also provided. Garlock Packing Co. 
No. 89, 2 





Feature Article 
REPRINTS 


. ELECTED feature articles from each 
WJ issue of ELecTRICAL MANUFACTUR- 
ING are reprinted in complete form for 
convenient filing and to avoid mutilating 
copies of the issue. Any qualified reader 
may secure, without charge, single copies 
of any new or previously announced title 
still available. 





Titles Available Through 
Reader Inquiry Facility 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Three New Titles Announced 


Three additional feature articles are 
now ready for distribution. Requests for 
these reprints, listed first below, should 
be made promptly, since the supply is 
limited. 


Non-Magnetic Steels, July 1952, 8 pages. 
Four types of alloys available for elec- 


trical design; properties, limitations, 
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JARE 10 COMPARE ! 


See the LIFE-LINESTARTER STRIP-DOWN TEST 
for STEPPED-UP DESIGN 


So simple you can disas- 
semble it blindfolded. 


The Simplest . . . Because of simplified 
design with fewer moving parts... because 
of easy installation with straight-through 
wiring and standard NEMA mounting. 


The Toughest . . . Because of positive 
protection and rugged construction 
patented De-ion® Arc Quencher—silver-to- 
silver contacts—Bi-metallic disc-type over- 
load relay — Bonderized enclosure with 
baked, grey enamel finish. 


Most Dependable Linestarter Ever 
Built! . 2. A recent chemical-plant-test* 
showed: “Four starters began our life test. 
Only one finished, the Life-Linestarter. 
Contact wear was negligible.” J-30097 


*Name on Request. 


SEE THE STRIP-DOWN TEST 
AT NO OBLIGATION! 


It will open your eyes to Life-Linestarter’s Stepped-Up 
Design and Performance. Mail the coupon today! 


Westinghouse Electric Corporation 
Box 868, Pittsburgh 30, Pa. 


Name 
Title 
Company 


Address 





City 


4 
¥ 
5 
. 

‘ 
e 





Cylindrieal toggle switch 
isa real space saver 






T1000 Designed for MIL-S-6745 uses 


This sturdy litte T1000 Hetherington toggle 
switch reduces size and weight approximately 
259 by comparison with rectangular switches. 
Features include exceptionally positive cam-roller snap action: 
effective contact wipe: maximum protection against contact 
wear or arcing damage and strong lever operating action. 
Only 2%" long x 3," diameter. Weighs L ounce. 

Write for Bulletin S-1. 


Miniature ““Push-Push” and 
Rotary Types 
J100 and R1000 


Compactness, light 
weightand maximum dur- 
ability characterize these 
unique Hetherington 
switches. Widely used for 
aircraft seat light control. 
the Series JLOO “push- 
push” switch utilizes a 
sturdy cam-roller design operated by a positive escapement- 
type push-button action and is readily adaptable to many uses. 
The Series R1000 switch is a rotary action unit with indicator 
knob. Both types operate on either 28 v.d.c. or 115 v.a.c. 60 
cycles current. Rated 20 amperes resistive. 

Write for Bulletin S-1. 


HETHERINGTON 


SWITCHES 


FINE PUSH-BUTTON AND SNAP-ACTION TYPES 
PANEL INDICATOR LIGHTS 
SWITCH-INDICATOR LIGHT COMBINATIONS 
AIRCRAFT AND ELECTRICAL EQUIPMENT ASSEMBLIES 





HETHERINGTON, INC., Sharon Hill, Pa. 


West Coast Division: 8568 W. Washington Bivd., Culver City, Calif. 
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applications; basic metallurgy respon- 
sible for non-magnetic properties. (126) 


Magnetic Amplifier Definitions, July 


1952, 8 pages. Concise summary of pri- 
mary features, operating character- 
istics and basic circuits; approximate 
costs tabulated. (139) 


Mechanical Types of Variable-Speed 


Drives, August 1952, 12 pages. Syste- 
matic analysis of five groups of 
mechanical variable-speed transmis- 
sions and motor drives; operating prin- 
ciples, construction horsepower ratings 
and speed range. (140) 


Earlier Titles Available 


For many of the reprints announced 


earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 
Inquiry ~ Facility as this issue goes to 
press, and quantities in some intances 
are low. 


Wider Design Opportunities with the 


New Phenolics, combined reprint of 
three-part article, June, July, August 
1952, 28 pages. New resin formula- 
tions, new filler materials, new manu- 
facturing techniques have increased 
property limits and broadened areas otf 
applications. Covers glass-filled com- 
pounds and laminates; rubber-phenol- 
ics; nylon-based materials; epoxy-type 
laminates; other developments. (135) 


Silent Chain Drives, July 1952, 8 pages. 


Advantages and applications of so- 
called silent chain-driven machinery; 
construction details of several designs; 
factors determining proper selection, 
satisfactory performance, and long life. 


(134) 


What Price Accuracy in Instrument and 


Servo Motors, June 1952, 8 pages. 
Why it is often more economical to 
pay for military-type components of 
greater performance than needed for 
industrial feedback control svstems. 


(137) 


Embedment System, May 1952. 8 pages. 


Step-by-step report of one company’s 
effort to select an embedment resin 
for electronic components; search for 
optimum resin, curing agent and filler; 
how a satisfactory embedment medium 
was obtained; setting up production 
techniques. (133) 


Environmental Testing of Components 


Need Not Be Expensive, May 1952, 
8 pages. Use of military standards, 
advantages of environmental testing, 
and standard procedures that can make 
the required tests at low cost; methods 
suitable for both standard or special 
components and assemblies. (132) 


Aluminum Magnet Wire, May 1952, 8 


pages. Design problems ‘faced in 
changing over to aluminum for cost re- 
duction; reports on some initial pro- 
duction applications including a motor 
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Another New bh 


hie saci 


Sets a New High in 
Performance, Efficiency and Economy! 


The new Phil-trol Type 33 Relay is another triumph of 
Phillips designing and engineering. It is an important addi- 
tion to the complete line of Phil-trol Relays that enables you 
to select the type practically tailor-made for your particular 
needs. 


The Type 33 Phil-trol Relay is of single coil design and box 
shape construction. Armature and frame construction of a 
type that affords fast action in both operation and release. 
Contacts are quickly and easily pressure adjusted by means 
of screws: The type 33 is available for either a.c. or d.c. op- 
eration (33-AC or 33-QA). The constant of operate and 
release times has qualified this relay for many applications 
such as are found in timing circuits. 


Write for detailed Data Sheet and 
copy of latest Phil-trol Relay Catalog 
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Miniature Telephone 


Hermetically Sealed 





4 Mounting Holes 
#6-32 N.C. Threats 
(can be furnishec 
with elastic stop 
nuts) 


Type 4QA 











Type 4 









Hermetically Sealed 
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RELAY TIMING 


TO .000010 SECONDS* 


the BERKELEY 


Accurate determination of the time interval between applica- 
tion of coil energizing voltage and initial armature movement or 
contact closure, or the time between initial and secondary contacts 
(bounce), can be determined easily, rapidly and precisely to .000010 
seconds* with a BERKELEY Time Interval Meter. The time interval 
is displayed in direct-reading digital form on the illuminated front 
panel. Associated circuitry for these and other time measurements for 
relays and switch gear is basically simple. Accurate data can thus be 
quickly obtained, even with relatively unskilled operators. 


AMARRMASORMRCARER MODEL S10 | MODEL SooB—*+t 






Pius or Minus Plus or Minus 
10 microseconds 100 microseconds 
POWER REQUIREMENTS 105-125 v. 50-60 c. 105-125 v. 50-60 c. 


INPUT SIGNALS 
Start & Stop Channels 


ACCESSORY SOCKET 


203%4” wide x 102” high 203%4” wide x 10%” high 

x 15” deep x 15” deep 
— | 19” x 834” standard 19” x 8%” standard 

relay rack size relay rack size 


PRICE (f.0.b. facto 












10 microseconds— 100 microseconds— 
1 second 1_ second 


Short term—1 part in 105 Short term—1 part in 10° 







15 v. peak min. signal—0.1 
volts per microsecond min. 
rate of change — Either 
polarit 


Ground; 6.3 a.c. 1 amp.; 
+ 300 v.; 100 volt a.c. 
pulse of 1/30 second dura- 
tion at 1 pulse/second; 
photo-cell input 






1 v. peak min. signal—1 v. 
per microsecond min. rate 
of change—Either polarity 






































Ground; 6.3 a.c. 2 amps.; 
+ 300 v. regulated 













Model 510—$750 





Model 500B—$590 


*With the BERKELEY Model 510 Time Interval Meter 


Complete information on BERKELEY Time Interval Meters, plus 
data on relay and switch gear timing applications, is yours for the 


asking. 


- Berkeley Scientific 


Please request Bulletin 509 


division of BECKMAN INSTRUMENTS INC. 


2200 WRIGHT AVENUE « RICHMOND, CALIFORNIA 


tor home laundry equipment. — (131) 


Roller Chain Drives, April 1952, 8 pages. 
Review of selection factors that influ- 
ence performance and life for motor or 
machine drives; efficiency, center dis- 
tance, space, speed, angular velocity 
and reliability. (108) 


Introduction to Human Engineering in 
Product Design, March 1952, 12 pages. 
Why the operator must be considered 
as an essential element of electro- 
mechanical systems during the design 
stage; case histories, basic design fac- 
tors and definitions of terms. (130) 


JIC Electrical Standards Promote Safety 
and Ease of Maintenance, March 1952, 
8 pages. Viewpoints of majer automo- 
tive users. backed up by typical ey- 
amples demonstrating the need for the 
special JIC provisions. (125) 


Improving the Corrosion Resistance of 
Metal Surfaces, February 1952, 8 
pages. Survey of currently used _pre- 
conditioning materials and techniques; 
research developments in longer lite 
finishes. (119) 


Substitute for Scarce Materials in Spring 
Design, February 1952, 8 pages. De 
sign steps to take in replacing stainless 
steel and phosphor bronze. (124) 


The Case for Inherent Overheat Protec- 
tion for Motors, February 1952, § 
pages. Advantages of temperature-lim- 
iting instead of current-limiting de- 
vices as built-in elements in fractional 
and integral-hp motors. (109) 


Limit Switches in Industrial Machine 
Control, January and February 1952, 
16 pages. Combined reprint presents 
mechanical and electrical characteris- 
tics of industrial and miniature 
switches; various tripping means and 
procedure for incorporating signal into 
circuit. (117) 


Research Progress in Dielectrics—1951, 
January 1952, 12 pages. Fifth annual 
review of the meetings of the Con- 
ference on Electrical Insulation; ma- 
terials for high-temperature service 
dominate. (116) 


Magnetic Parts by Powder Metallurgy, 
January 1952, 4 pages. Various ma- 
terials for sintered compacts and the 
effect of processing factors on mag- 
netic properties and density. (120) 


Thermal Overcurrent Relays for Motor 
Protection, December 1951, 8 pages. 
How new designs with alterable trip- 
ping time more precisely match motor 
heating characteristics under all serv- 
ice conditions. (114) 


Improved Components and Materials for 
Reliable Electronic Equipment, No- 
vember 1951, 12 pages. Report of the 
Signal Corps research program on com- 
pleted and current projects. (138) 


Trend Is to Smaller, Lighter Thermostats, 
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"THE WUNMERS FLAG. 
GOES TO 4) Cz f OC 


WASHERS” 


Say the 1952 Speedway Kings. 















EVERLOCK WASHERS have been 








used on all winning cars at the 
Indianapolis 500-mile Classic 


for the past thirteen races. 












You should be proud of your product. 
Thanks to Everlock Washers, nothing 
worked loose during the entire 500 


For thirteen consecutive races—every race run from 1936 to 
1952 — EVERLOCK WASHERS have ridden with the first, 
second and third place winners. The world’s top race car 
builders specify EVERLOCK because they know its wide 
chisel edges, gripping under powerful spring tension, will 
give complete protection against the loosening action of ter- 
rific vibration and strain during the grueling 500-mile run. ¥ 
Examination of winning cars has invariably shown EVER- 
LOCK WASHERS as tight at the finish as at the start. 


This is convincing proof that EVERLOCK’s wide chisel 
edges and powerful spring tension give the utmost protec- 
tion against the hazards of loose nuts and bolts. They’// give 
your product the same kind of protection—just as they are doing 






Thanks to Everlock Washers | was 
able to keep my eyes on the track 
instead of on the car. 


a ai 


for more and more manufacturers who are standardizing on Everlock Washers surely held! och one was 

: “ s s ! perfectly tight at the end of of the race. |! 
EVERLOCKS wherever lock washers are needed! Ssuaieaiin sane alenl acamee eet sen 
EVERLOCK Washers are made in external type, internal at ens eras oo ae nee 
type, internal-external combination type, countersunk type, far Linbs 


and many special types ina great variety of sizes. Test them 
on your own assemblies. See how they reduce production 
costs, service costs and build good will. 


(rene 


THERE'S AN Gu rlock LOCKWASHER FOR EVERY NEED oats 
ame 


THOMPSON-BREMER & CO. @ Subsidiary of American Machine and Foundry Co., New York 
1640 W. Hubbard St., Chicago 22, III. 
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H-TYPE 


Hermetic sealing 
meets all MIL-T-27 
specs. Steel base 
cover is deep-seal 
soldered into case. 
Terminals hermet- 
ically sealed. 
Ceramic bushings 
Stud-mounted unit 






























inside this package on your Jobber’s shelf... 
is the world’s TOUGHEST TRANSFORMER 





there’s nothing tougher than 


S-TYPE 


Steel base cover fitted 
with phenolic terminal 
board. Convenient num- 
bered solder lug termi- 
nals. Flange-mounted. 


C-TYPE 


With 10” color-coded 
leads brought out through 
fibre board base cover. 
Lead ends are stripped 
and tinned for easy sol- 
dering. Flange-mounted. 


CHICAGO'S 


“Sealed-in-Steel” construction 


CHICAGO ‘“‘New Equipment” transformers 
(available in 3 mountings) feature one-piece 
drawn-steel cases—the strongest, toughest, 
best-looking units you can buy. The one- 
piece seamless design, enclosing an electron- 
ically perfect construction, provides the best 
possible electrostatic and magnetic shield- 
ing, with complete protection against 
adverse atmospheric conditions. For every 
application: Power, Bias, Filament, Filter 
Reactor, Audio, MIL-T-27, Stepdown—ask 
your electronic parts distributor for CHICAGO 
“‘Sealed-in-Steel’’ Transformers—the 
world’s toughest with that extra margin of 
dependability. 


Free “New Equipment” Catalog 


Get the full details on cHICAGO’s 
New Equipment Line—covering 
*‘Sealed-in-Steel’’ transformers for 
every modern circuit application. 
Write for your Free copy of this 
valuable catalog today, or get it 
from your distributor. 


eae 


DIVISION OF ESSEX WIRE CORPORATION 
3501 ADDISON STREET +» CHICAGO 18, ILLINOIS 


TRACE MARK REG 


November 1951, 12 pages. Staff sur- 
vey of sources of supply and _ types 
available; military needs for hermet- 
ically sealed miniatures are being re- 
flected in commercial types. (129) 
Engineering Manpower Shortage, October 
and November 1951, 8 pages. Com- 
bined reprint presents data on long- 
term staff survey discloses 
need for engineers; methods being em- 
ployed to meet the need. (136) 


aspects; 


Cast Resin Embedments, September 1951, 
12 pages. Reissue of popular reprint 
describing a new design concept for 
miniaturization, unitized construction, 
and ruggedization; types of resins, 
production techniques, selected case 


histories. (128) 


Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. An 
analysis of the varied plating stand- 
ards in common use brings order to a 
confusing situation. (110) 


Dual-Element Fuses for Motor Protec- 
tion, September 1951, 8 pages. Time- 
lag and current-limiting characteristics 
obtainable, and design procedure for 
selecting ratings. (113) 


Effect of Voltage Spreads on Motors and 


Control, August 1951, 8 pages. In 
selecting motor and control compo- 
nents actual fluctuations rather than 


nominal voltages must be used. 


(127) 


Earlier Titles 
Available on Letter- 
head Request 


\ THEN the remaining supply for a 
title appears to be insufficient to 
meet the expected number of requests 
for another month, it is withdrawn from 
the listing in this department and no 
longer offered through the Reader In- 
quiry Facility. It is difficult at times to 
anticipate the actual number of requests 
that will be received, and in a few in- 
stances a modest supply has remained at 
the conclusion of the listing. As long as 
the supply lasts, single copies will be 
supplied without charge on letterhead 
requests from qualified readers addressed 
to 
J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Reliable Electronic Equipment, January 
1951, 4 pages. Report of work done at 
ONR on both military and industrial 
equipment. 


Report on Dielectric Research, February 
1951, 12 pages. Practical development» 
emphasized in the 1950 conference. 


Fuses vs Circuit Breakers, February 1951. 
4 pages. Motor protection require- 
ments analyzed; selection chart for pro- 
tective devices. 
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CUE eee, 


STAMFORD 3, CONNECTICUT 





Sit Ae 


solves a 


tough contact problem 


Mlrees -l-t4le] Mali hc amet 
tator was developed by Kirk- 
wood to solve a difficult con- 
tact problem in the sensitive 
control mechanism of a diesel 


engine. 


Perhaps we can solve YOUR 
problem next. Our engineers 
LMA tae dLAMe 21 Meee (N71 (od = 
new applications or new types 


of commutators to fit your need. 


Send prints for estimate. 


TT 
ye a 


} 
a 
Ld 
e 

s 


te KIRKWOOD 


COMMUTATOR CO. 
Over 10,000,000 now in use. 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 


Relay Circuit Ideas from Miniature Train 
Control, March 1951, 4 pages. Four 
selective control functions with power 
line control. 


Developments in I*‘*h-Temperature Met- 
als and Cerames, March 1951, 8 
pages. Electrical and mechanical prop- 
erties for materials used between 1000 
and 2500 C. 


Protective Controls for Low-Voltage In- 
dustrial Motors, May 1951, 12 pages. 
Functions of circuit breakers and cur- 
rent-limiting fuses. 


Oiltight Wiring Systems Are Possible, 
June 1951, 12 pages. Problems in 
improvising with building construction 
materials in meeting wiring standards. 


Performance of Electronic Drives on 
Half-Wave Power, June 1951, 8 pages. 
Advantages and limitations of —half- 
wave electronic controls under varying 
operating conditions, 


A Practical Approach to Color in Design, 
July 1951, 12 pages. Why and how 
color is specified in design of appli- 

instruments and __ industrial 

equipment. 


ances, 


Movable-Electrode Transducer in Dy- 


namic Balancing, July 1951, 8 pages. | 


Electron tube measures displacement; 
linear and phase-sensitive amplifiers 
operate meters showing magnitude and 
position of unbalance. 
Electrical Properties of 
ing material with exceptional electrical 
and thermal stability. 


Silicone Rubber Tape for Heavy-Duty | 


Motor Insulation, October 1951, 8 
pages. Application data and properties 
for a semi-vulcanized tape useful over 
a wide temperature range. 


Metal-Surfaced and Other Fluorocarbon | 


Combinations, March 1952, 8 pages. 


Combinations reducing cost and limita- | 


tions, while retaining advantages of 
fluorocarbons. 


Bulk quantities (five or more) of any 
reprint listed here for which a supply is 


still available may be obtained at the | 
following prices per copy on orders ac- | 


companied by remittance: 


Quantity 


Number of pages in reprint 
ordered 


4to8 12 16 or more 


$0.50 $0.60 $0.70 
0.35 0.45 0.55 
0.30 0.40 0.50 
50 0.25 0.35 0.45 
Add 3 per cent sales tax for New York 
City deliveries. 


Combined Reprints 


S a service to readers who need file | 


+4 copies of related articles in ELEc- 


| TRICAL MANUFACTURING On some subject 


Glass-Fiber | 
Paper, August 1951, 8 pages. Insulat- | 


FOR BETTER 


ata ee EHS 


Ee) 3 


MODERN 


ELECTRONIC 
ENGINEERING 


GIVES 
PRECISE 


FINGERTIP 
SPEED CONTROL 


TACHOMETER 
PROPORTIONING 


TENSION OR 
POSITION CONTROL 


MOTOR INTEGRATORS 
BI-DIRECTIONAL 
DYNAMIC BRAKING 
SERVO CONTROL 


See 


products co 
4 GodwinAve. Paterson, N. J 
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HERMETICALLY SEALED 
iE. ss 6 wan 5 > 3/16” to 1-1/4" 
tak Gio ard. ei sceae 9/16" to 10” 
Current: half-wave. .1.5 ma to 60 ma 
Voltoge: DC output..... 20 volts to 


4,000 volts 





A recent month’s production 
included Rectifiers to supply 
40 microamperes, 1,000 volts, 
and Rectifiers with a capacity 
of 140,000 amperes, 14 volts. 


es ae Wa ET ake aah Va aS 


SEPTEMBER 1952 


EL SEGUNDO 
CALIFORNIA 


SELENIUM DIODES 


Diemeter........ @100” to 0.300” 
NON bic ecc< wow 210” to 0.250” 
Output Voltage....8.... 20V to 80V 


Output Current...2@D va to 1.5 ma 
Temperature Range MB50°C to 100°C 


POWE ACK 


i Kw Be Powe 





ConsiGiied tf 2 they gest 


Fs 





single s i ecti 
produced 


INTERNATIONAL 


(a rede ee ee 


stack 


a 


General Offices: 1521 £. Grand Ave., El Seguindo, Calif. - 


i a 


ne a 


PHENOLIC CARTRIDGE 


NON on a cicsevgees Va" to 1” 
RI. = os wceGcerw acinar i w. 42” 
Current: half-wave. .1.5 ma to 60 ma 
Voltage: DC output....20 volts to 

10,000 volts 












Owned and managed by En- 
gineers who are specialists 
in the design and manufac- 
ture of Selenium Rectifiers. 
Submit your problems for 
analysis and we will be glad 
to offer our recommendations. 


RECTIFIER 


Phone: El Segundo 1890 


aE es Cae way eee 
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This remarkable new plastic material 
is now widely used in atom bomb and 
armament production— also has many 
important applications in the manufac- 
ture of industrial and civilian goods. 


KEL-F offers advantages not found in many other plastic 
materials, among them: 


M Chemical Inertness—resistance to strong acids, oxidiz- 
ing materials, and organic solvents. 


Electrical Resistance—superior insulating properties, a 
poor conductor of heat. 


M Zero Moisture Absorption—resists moisture, unaffected 
by high humidity or tropical exposure. 


M Wide Temperature Range—has satisfactory properties 
from —320 F. to 390 F. 


——— 


SINKO MOLDS ALL THERMOPLASTIC MATERIALS in- 
cluding Nylon, in sizes up to 60 oz. A highly skilled staff 
of specialists, using the latest in modern equipment, will 
manufacture your injection molded parts and products with 
the utmost in accuracy, speed, and economy. 


Our services include Design and Engineering; Mold Con- 
struction; Metal-Plastic Assemblies; 2 and 3 color Plastic 
Spraying and Painting; Hot Stamping; Vacuum Distillation 
Plating; Fabricating and Assembling. 


M Check with us now on your KEL-F and other Plastic 
Molding applications! 


JOMEID Lace Ache Mikel) Morey 


3135 WEST GRAND AVE. CHICAGO 22, ILLINOIS 





BRANCH OFFICES: 


PHILADELPHIA 7, PA. DETROIT 2, MICH. 
SIMMONS PLASTIC SALES CO. JAMES TIFFT—512 Stephenson Bldg. 
Suite 512—Jefferson Bldg., 1015 Chestnut St. 
MILWAUKEE 2, WIS. MARION, IND. 
RICHARD P VALLEE—719 E. Knapp St. SAUL GANZ—4th & Branson St. 
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of current interest, selected titles from 
recent bibliographies have been com- 
bined in separate reprints. Subjects cur. 
rently available include: Magnetic Am- 
plifiers, Servomechanism Design, and 
Motor Protection. Copies are obtainable 
at prices listed below on orders accom- 
panied by remittance (plus 3 per cent 
sales tax for New York City deliveries), 
\ddress orders to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


To keep handling expense (and _ price) 
to a minimum, these combined reprints 
are offered only on orders accompanied 
by remittance. Prices include mail or 
shipping expense. Grouping of orders is 
encouraged; note that additional copies 
in any one shipment are offered at a 
substantially lower price. 

Booklets are 8% x 11 in., printed on 
heavy paper and saddle stitched. Each 
article is reprinted in full with all orig- 
inal illustrations, tables and charts. Each 
booklet also includes a complete anno- 
tated bibliography of related articles ap- 
pearing in ELECTRICAL MANUFACTURING, 


Magnetic Amplifiers 


Combined reprint of the four articles 
on “Applying Magnetic Amplifiers,” by 
Dornhoefer and kKrummenacher _ pub- 
lished in 1951, plus two related articles 
on the application of magnetic amplifiers 
to motor speed control are included in 
this 40-page reprint. The series of four 
articles cover the effect of design factors 
on performance, and procedure to follow 
in selecting the best combination of 
rating, power gain and core material for 
minimum size and cost. 

Single copies of 40-page “Applying 
Magnetic Amplifiers” are obtainable for 
$1.50 each; additional copies in any one 
shipment are $1.00. Send _ remittance 
with order, including 3 per cent sales tax 
for New York City deliveries 


Servomechanisms 


Combined reprint of seven feature 
articles on related phases of the design 
of feedback control or servo systems and 
four shorter articles on representative 
servo control applications are combined 
in this 56-page booklet. Included are 
the four Herst articles in 1950 and 1951 
on basic fundamentals of servo systems, 
types of systems, amplifiers and elec- 
trical and mechanical design factors. 
Three additional articles cover the full 
range of transducers including syncliros, 
movable-electrode tubes, movable-core 
transformers, and a table listing and com- 
paring 17 specific types. Applications de- 
scribed are: contour follower systems, 
dynamic balancing machine, stress-strain 
recorder, motor speed control, hydraulic 
piston synchronizer, tension control, and 
others. 

Single copies of 56-page “Designing 
Servomechanism Systems” are obtainable 
for $2.00 each; additional copies in any 
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SELECTROL required a switch with 





OUTSTANDING 
FEATURES 


...FOUND THEM ALL IN 
HONEYWELL MERCURY SWITCHES 





When engineers of the Automatic Control Company, 
St. Paul makers of equipment for liquid level and pres- 
sure control, designed their SELECTROL automatic 
pump controls for sewage disposal plants and water 
works, they required switches with five vital character- 
istics, These switches must be— 


G Highly resistant to humidity  @&} Unaffected by corrosive gases 
© Operated by low energy input QO Capable of wide overtravel 
6 Flexible in adjustment 


Honeywell Mercury Switches fully met all these re- 
quirements—and were selected for this widely used 
system of controls. The glass enclosures provide pro- 
tection from atmospheric conditions. The switch used 
in this application is operated on a maximum tilt of 5 
degrees. Unlimited overtravel is inherent in the switch 
design. 


There are over 90 designs of Honeywell Mercury 
Switches from which to select the exact switch char- 
acteristics to meet your specific problems. MICRO field 
engineers are located near you to help in the selection 
of switch characteristics, mountings, actuating link- 
ages, lead supports, terminal blocks, embedments and 
enclosures. You are invited to contact the nearest 
MICRO branch office for complete information. 





Seven Honeywell Mercury Switches pro- 
vide selective operation of this SELECTROL 
pump programming control. Steel tape 
(right) leads from tank floats to signal 
water level. Changes in water level cause 
switches to open or shut off pumps. 


poked ttadhalietod 








ope 


Let a MICRO-Engineer | 
| show you how you can | 
“use Honeywell Mercury Switches 


a as a principle of good design”. i 


$4 
; 


a napentpeepnvemepe 


Segments on this disc are adjustable to 
permit switch to operate and start 
or stop pump at predetermined levels. 


MICRO 


MAKERS OF PRECISION SWITCHES 
FREEPORT, ILLINOIS 


A DIVISION OF 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
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RANSEO 


% TRANSFORMERS 

% SATURABLE 
REACTORS 

% ELECTRONIC 
DEVICES 


Specialists in SMALL quantities 
of custom built transformers 
from milliwatts 
to 50 KVA, single 
or polyphase— 
designed and 
manufactured to 
best meet your 


o 


exact requirements. 


aaa Wee 


1901 CLYBOURN AVENUE °¢ CHICAGO 14, ILLINOIS 


Yt 





ae apates 
=, VONNUTHTOR 


—_ 
MOLDED OR FABRICATED TYPES 
FOR LOWEST POSSIBLE COST 

















Assemblies of these types can be supplied at low cost. 
Quality is the highest in the industry. Dimensional 
accuracy and other characteristics are excellent and 
these units are highly recommended for instruments 
such as synchros. 


ONE PIECE ELECTRO-PLATED 
TYPES FOR EXTREME ACCURACY 


Wherever extreme dimensional precision, accu- 
rate concentricity, and high dielectric qualities are 
required the electro-deposition method is recom- 
mended ...the production of which is licensed 
under an exclusive arrangement with the Electro 
Tec Corporation. This well-known process is most 
satisfactory for miniatures and sub-miniatures 
down to .035” diameters. 
ULTRA-MODERN, COST REDUCING, NEW PRODUC- 
TION FACILITIES—The last word in plant, equip- 
ment and skilled personnel are grouped here to 
provide fast delivery at 






CALL, WRITE OR WIRE TODAY FOR 


QUOTATIONS ON YOUR REQUIREMENTS lowest unit cost. 


one shipment are $1.25 each. Send re- 
mittance with order, including 3 per 
cent sales tax for New York City deliy- 


eries. 


Motor Protection 


Combined reprint of the complete se- 
ries of eight feature articles appearing 
in ELECTRICAL MANUFACTURING On vari- 
ous approaches to the problem of pro- 
tecting motors and other power sources 
from overload while providing short-cir- 
cuit protection to circuits and wiring, 
Also included are four other shorter 
articles on related subjects. For an anno- 
tated list of these articles see the bibli- 
ography appearing in the June issue on 
page 308. Subjects covered include: In- 
terpretation of ratings, calculating motor- 
temperature curves, fuses vs circuit 
breakers, dual-element fuses, thermal 
overload relays, inherent overheat pro- 
tection and_= fully magnetic circuit 
breakers. 

Single copies of 52-page “Overload 
Protection for Electric Motors” are $1.50 
each: additional copies in any one ship- 
ment are $1.00 each. 

To keep handling expense (and price) 
to a minimum, these combined reprints 
are offered only on orders accompanied 
by remittance. Send remittance with or- 
der, including 3 per cent sales tax for 
New York City deliveries. 





Associations 
and Societies 


AIEE Names Hickernell 

The American Institute of Electrical 
Engineers has appointed L. F. Hickernell. 
chief engineer of the Anaconda Wire & 
Cable Co.. chairman of the newly formed 
Committee on Technical Operations. The 
new committee will be the coordinating 
agency for the AIEE’s five technical divi- 
sions, which represent 38 technical com- 





mittees, and it will also supervise all 
technical affairs of the Institute. 


Lectures Planned for 1953 NACE Meeting 

Three lectures will be given on cor- 
rosion fundamentals during the Chicago 
Conference of the National Association 
of Corrosion Engineers, to be held March 
16-20, 1953. They have been added to 
the proposed eleven symposia and two 
round-table discussions. Each of the 
eleven symposia will include from four 
to five papers. Individuals who have pa- 
pers they would like to present at the 
Conference are invited to communicate 
with the chairman of the appropriate 
symposium, or with either: H. W. 
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Men who design, engineer and buy America’s products 


rely on..and use.. National Laminated Plastics because... 





National Laminated Plastics 


““National’s quality control pro- 
gram starts with engineering re- 
search on the raw materials used 
and the development of material 
specifications. The next step is 
the preparation of process speci- 
fications for the various manu- 
facturing operations. The final 
step is the testing of all products 
against specifications. We develop 
such specifications for all of our 
new products. For standard 
grades, we actively co-operate 
with A.S.T.M., N.E.M.A., and 
Government agencies in estab- 
lishing standard values for essen- 
tial properties. Rigid adherence 
to this program of quality control 
makes National products depend- 
able—uniform.”’ 


Gerald H. Mains 


Director of Research, Phenolite Div. 
National Vulcanized Fibre Co. 


nationally known—nationally accepted 


VULCANIZED 


A tough horn-like material with high 
dielectric and mechanical strength. 
Excellent machinability and forming 
qualities, great resistance to wear and 
abrasion, long life, lightweight. Sheets, 
Rods, Tubes, Special Shapes. 





Phenolite possesses an unusual com- 
bination of properties—a good elec- 
trical insulator, great mechanical 
strength, high resistance to moisture; 
ready machinability, lightweight. 
Sheets, Rods, Tubes, Special Shapes. 


National Vulcanized Fibre Company 


Wilmington 


Offices in 


g 





Delaware 


Principal Cities 


Since 1873 


C. A. Mellinger, electrical engineer, 
testing dielectric breakdown of phe- 
nolic laminatedsheet to meet require- 
ments of N.E.M.A. standards for 
high dielectric strength. Test is made 
after sheet has been soaked in hot 
water (50°C) for 48 hours. This 
transformer makes possible tests up 
to 100 kilovolts. 





George Holton, in charge of electrical 
testing laboratory, measuring dissipa- 
tion or power factor at 1000 cycles of 
silicone Fiberglas sheet, Grade G-7-834, 
in a study of electrical characteristics of 
this new grade. The silicone Fiberglas 
material has heat resistance up to 
250°C. and the lowest dissipation factor 
of any thermosetting laminate yet 


available. 


Francis Corcoran tests the flexural 
strength of a piece of !4th inch thick 
Phenolite, Grade X X X-401, against the 
requirements of MIL-P Specification 
3115B, type PBE. He uses a testing 
machine which employs hydraulic pres- 
sure to determine the number of pounds 
per square inch required to break the 


specimen supported as a beam. 
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ENGINE BOLTS 


in High Heat-Resisting Alloys! 




















Sources for Jet-program 








Camcar has the distinction 
of being a major source 
chosen for high-volume 
supply to principal 
Jet Engine Manufacturers. 













Camcar's Cold-Flow techniques 
and tooling abilities make it 
possible to meet such rigid 
requirements of quality, 
close tolerances and tensile 
strength — consistently. 


AEB identification on each piece 
assures you of Camcar quality. 






Telephone 5-9451 Teletype RK-8653 


| AMCAR screw nes. cone 


607 EIGHTEENTH AVE, ROCKFORD, ILL. 
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OLTS 


to highest degree of Tolerances, Tensile Strength, Quality — 


MOST CRITICAL 
BOLT APPLICATION IN 
JET-POWER PROGRAM 


requirements of this calibre 
are selected by proven performance. 


‘ue, 


CALENDAR OF MEETINGS 


Sept. 3 - 13 — Centennial of Engi- 
neering, sponsored by the Ameri- 
can Institute of Electrical Engi- 
neers, the American Society of Me- 
chanical Engineers, and more than 
forty other engineering societies, 
Conrad Hilton and other hotels, 
Chicago. 

















Sept. 8-10—Third National Stand- 
ardization Conference, sponsored 
by the American Standards Asso- 
ciation, Museum of Science and 
Industry, Chicago. To be held in 
conjunction with the Centennial 
of Engineering. 


Sept. 8-12—Seventh National In- 
strument Conference and Exhibit, 
sponsored by the Instrument So- 
ciety of America, Cleveland. 


Sept. 8-13—National Technical 
Conference, sponsored by the Illu- 
minating Engineering Society, 
Edgewater Beach Hotel, Chicago. 


Sept. 29-Oct. 1—Eighth Annual 
National Electronics Conference, 
Sherman Hotel, Chicago. 


Oct. 1-4—Annual Meeting, Con- 
ference on Electrical Insulation, 
the National Research Council, 
Hotel Curtis, Lennox, Mass. 


Oct. 13-17—F all General Meeting, 
American Institute of Electrical 
Engineers, New Orleans. 


Oct. 18-24—Thirty-fourth National 
Metal Congress and_ Exposition, 
sponsored by the American Society 
for Metals in cooperation with the 
American Welding Society, Society 
for Non-Destructive Testing, and 
American Institute of Mining and 
Metallurgical Engineers, Conven- 
tion Hall, Philadelphia. 


Oct. 26-29—Semi-Annual Meet- 
ing, American Gear Manutacturers 
Association, Edgewater Beach 
Hotel, Chicago. 


Oct. 29-31—Fifth Annual Machine 
Tool Conference, sponsored by the 
Machine Tool Subcommittee of the 
American Institute of Electrical 
Engineers, Hotel ‘Ten Eyck, 
Albany, N. Y. 


Nov. 10-13—Convention, National 
Electrical Manufacturers Associa- 
tion, Haddon Hall, Atlantic City. 


Nov. 19—Thirty-fourth Annual 
Meeting, American Standards Asso- 
ciation, The Waldort-Astoria, New 
York. 










Schmidt, Materials Engineering Service, 
Building 1-177, The Dow Chemical Co., 
Midland, Mich., technical program chair- 
man, or Frank L. Whitney, Jr., Mon- 
santo Chemical Co., 1700 South Second 


(Continued on page 216) 
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| If whatever appears anywhere in this issue, either 
| in the editorial or advertising pages, stimulates a 
desire for additional information, it is only neces- 
sary for readers to record their interests on one of 
the postcards on the following page. The publisher 
1 will function for readers, immediately contacting 
the sources for the data requested or forwarding 
reprints. 
s Readers should feel free to make legitimate re- 
quests for any data which they believe will prove 
helpful to them, expand their knowledge or com- 
plete their files. They will be expected to limit their 
requests to those items which are germane to their 
responsibilities and the type of projects in which 
2 they engage. 
7 Requests will be processed only if the informa- 
: tion requested on the postcard formiscompleteand = 
legible. Note that the card must be posted within | 
sixty days after publication; issues are mailed | 
oe promptly on the first of each calendar month. 
Ss : If it should prove impractical to use the card, 
— write the Editor on company letterhead. 
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Electrical Manufacturing READER INQUIRY 


Readers may use any one of the postcards in the opposite page to request anything appearing in this 
issue. To obtain numbered items on this page, simply circle the corresponding number on the card. 


Numbered titles below correspond to PRODUCT descriptions which appear beginning on page 136. 








1 Helical Potentiometer Dial 13 Immersion-Proof Switch 25 Wire-Wound Controls 

2 Miniature Circuit Breaker 14 Four-Way Valve 26 Sealed Capacitor Network 
3 Encapsulating Epoxy Resins 15 Interlock Receptacle 27 Midget Connector 

4 Miniature Computer Tube 16 Fluorescent Ballasts 28 Grease Fitting 

5 Glass-Melamine Laminate 17 Spiral Packing 29 Ball-Bearing Idler Rollers 
6 Electric Power Drives 18 Motorized Valves 30 Gage Snubbers 

7 Floatless Level Control 19 Phosphate Coating Compound 31 Metal Primer 

8 Pressure Control Unit 20 Self-Lubricating Parts 32 Copying Machine 

9 Small Toggle Switches 21 Miniature Power Connectors 33 Switch Kits 

10 Sump Pump Motor 22 Linear Ball Bearing 34 Soldering Iron 

11 Non-Linear Resistors 23 Miniature Relay 35 Toroidal Coil Winder 

12 Temperature Controller 24 Black Finish 36 Selenium Rectifier Tester 


Numbered titles below correspond to LITERATURE reviews which appear beginning on page 184. 





46 Variable-Speed Motors 57 Converters 68 Regulated Power Supply 
47 Magnetic Clutches 58 Electric Heating Elements 69 Locknuts 

48 Sintered Permanent Magnets 59 Hermetic Seals 70 Investment Casting 

49 Resistors, Potentiometers 60 Paper Tubing 71 Fixed-Composition Resistor 
50 Wires and Cables 61 Miniature Packaged Circuits 72 Thermostatic Bimetal 

51 Silicone Rubber 62 Silicone Fluids 73 Molded Plastics Parts 

52 Bronze Bearings 63 Pyrometers 74 Equipment Cooling Fans 
53 Plastics and Electric Parts 64 Hermetic Terminals 75 Colloidal Graphite Coating 
54 Seamless Mechanical Tubing 65 Transformers and Reactors 76 Hermetic Seal Bushings 
55 Interlocking Wiring Device 66 Test-Stands 77 Pre-Impregnated Laminates 
56 Toroidal Coils 67 Compression-Molded Plastics 78 Flexible Couplings 


Reprint service_ 


Numbered titles below correspond to feature article REPRINTS digested beginning on page 196. 





108 Roller Chain Drives 119 Corrosion-Resisting Surfaces 129 Smaller Thermostats 1 
109 Motor Overheat Protection 120 Magnetic Powder Parts 130 Human Engineering 1 
110 Electroplated Coatings 124 Substitute Spring Materials 131 Aluminum Magnet Wire 1 
113 Dual-Element Fuses 125 JIC Standard Wiring 132 Environmental Testing 1 
114 Motor Protection Relays 126 Non-Magnetic Steels 133 Embedment System I 
116 Research in Dielectrics, 1951 127 Effect of Voltage Variation 134 Silent Chain Drives 

117 Applying Limit Switches 128 Cast Resin Embedments 135 New Phenolics 


Advertised products 


To request further information on any of the products or services described in advertisements in this issue, 
write the page number and name of advertiser in the space provided under “Advertised Products” on the card. 
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Waveform Generators 
Voltage Regulator 

Altitude Test Chambers 
Low-Pass Filters 

Cycling Timer 

Air Meter 

Round-Chart Recorder 
Radioactive Current Source 
Multi-Waye Generator 


Solderless Wire Terminator 
Insulated Thermocouple Wire 
Small Zine Die-Castings 
Right-Angle Worm-Gear Motor 
Liquid Dielectrics 

Coaxial Switches 

Braided Packing Material 
Self-Locking Fastener 
Ferrite-Core Transformers 
Plastics Selector 

Molded Cups 


Engineering Shortage 
Servo Motors 

Reliable Components 
Magnetic Amplifier Terms 
Variable Speed Drives 
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Extra cards are supplied for the convenience of pass-along readers. 


The cards in this issue are good only until October 31, 1952. 
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Why BUY OPEN MOTORS 
WHEN BALDOR TOTALLY ENCLOSED 
MOTORS cost no more? 


Baldor STREAMCOOLED 
Motors are solidly enclosed... 
externally ventilated, fan-cooled, 

non-clogging...dust-proof, 
splash-proof, lint-proof. 
Corrosion-resistant and especially 


impregnated to resist moisture. 
Standard NEMA dimensions. 


ASK FOR FACTORY DATA on 
our complete line of electric 
motors, (1/20-20HP). 


BALDOR ELECTRIC COMPAR = ST. tours 
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FOR PRECISION GLASS PARTS --- 
ie 


Flat, Bent, or Convex Shapes of heat-treated or tempered 
glass are our specialty. All parts are manufactured from flat 
glass—to your specification. 


Whether you have a problem involving glass parts for a 
commercial product or one based on rigid military specifica- 
tion, we are qualified to help you. 


Heat-treated, tempered or hardened glass parts for: 


Clock & Timer Crystals Light Lenses 

Oven Doors Dials & Name Plates 
Radar Equipment Television Equipment 
Aircraft Accessories Instruments 
Photographic Equipment Medical Equipment 


Special Shapes for Instruments, Gauges, Household 
and Industrial Appliances; also Ceramic Printed Dials and Name Plates 





2900 S. HALSTED ST., CHICAGO 8, ILL. 


ASSEMBLING 
“IMPROVED” 
ey ee ii ae Ais 


Improved’s highly skilled craftsmen working with the most modern of 
precision equipment are able to provide composite wire, sheet or tubing 
stock for numerous industrial applications. This process affords an opportu- 
nity, to save On precious or critical metals... to have gold, silver, or your crit- 
ical metal only where you need it. Improved’s composite wire has an outer 
shell all precious, a core of base metal you've specified. For economy of crit- 
ical metal supplies ... for strength of materials... for durability and savings, 

insist on “IMPROVED” composite wire . . . it has in- 
numerable applications. Your inquiries are invited. 


The Home of IMPROVED Service 


Rhode Island’s largest manufacturer 
of Laminated Metals. 


~ The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 








St., St. Louis, Mo., co-chairman. Includ- 
ed among the symposia planned is one 
on electrical and communication equip- 
ment. C. H. Fellows, Detroit Edison 
Co., 2000 Second Ave., Detroit, Mich., is 
chairman. 


U. S. Delegates to Attend IEC Meeting 

An American delegation of 15 elec- 
trical engineering experts will attend the 
council and technical committee meet- 
ings of the International Electrotechnical 
Commission to be held in Scheveningen, 
Netherlands, Sept. 3 to 13, 1952. The 
United States will have representation 
on 13 of the technical committees sched- 
uled to meet. The committees, covering 
such aspects of electrical engineering as 
rotating electrical machinery, graphical 
symbols, radio, coordination of insulation, 
and dry cells and batteries, are each 
working on various phases of the stand- 
ards, specifications, and methods of tests 
in their respective fields. 


ASME Schedules 37 Sessions 
At Centennial of Engineering 

A program of 37 sessions, during which 
97 papers will be presented, has been 
planned by the American Society of Me- 
chanical Engineers for its fall meeting 
celebrating the Centennial of Engineer- 
ing. The meeting will be held at the 
Hotel Sheraton, Chicago, Sept. 8-11. 

Papers will describe developments in 
such fields as plastcs, production engi- 
neering, metals engineering, and machine 
design. In addition to the technical pa- 
pers, several lectures are scheduled. The 
Calvin W. Rice Lecture will be delivered 
by Colonel Lyndall F. Urwick of London. 
He will sepak on “Management’s Debt 
to the Engineer.” 


IES Elects Officers 


Everett M. Strong of Cornell Univer- 
sity has been elected president of the Il- 
luminating Engineering Society for the 
period beginning Oct. 1, 1952. Professor 
Strong has had considerable experience 
in industry, principally with General 
Electric. Kirk M. Reid of General Elec- 


tric, Cleveland, was elected treasurer. 





Standards 


Standards for Industrial Lighting 
Equipment 

Eighteen specifications for industrial 
lighting equipment are given in a 46-page 
booklet, A.I.A. File No. 31-F-233, pub- 
lished by the RML Standards Institute, 
Inc. One standard applies to test and in- 
spection procedures; the others to light- 
ing equipment, fixtures and accessories 
designed for use with incandescent and 
fluorescent lamps. 

Copies of the Standard may be ob- 
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“Down there on the first floor is the mark 
where we started using Hoover Die Castings” 


For fast production...with precision— 
Hoover Die Castings 


Whether you make something shaped along 
simple lines or an intricate product with com- 
plicated parts, it’s a pretty safe bet that Hoover 
Die Castings can step up your output, improve 
your product, and help give your annual state- 
ment a well-nourished look. 





For many manufacturers, Hoover Die Cast- <S 
ings of zinc and aluminum alloys can replace Costs cut in half with this 
both expensive metals and methods. And they Hoover Die Casting 
come out of the dies with that finely finished Formerly sand cast from solid brass, this 
look that pays off in sales. product required a baked sand core for each 
. ; eis ; > valve and six separate finishing operations. 
Worth looking into, don’t you think: When die cast by Hoover from an aluminum 
Hoover is set up to work with your product alloy, production costs dropped 50%. May 
designers and engineers every step of the way, we show you other examples of Hoover 
k I h f d p Die Casting? Write for free booklet, or for 
or ~~ take complete charge trom drawing to a Hoover engineer to call. 
delivery. 


THE HOOVER COMPANY, Die Castings Division, North Canton, Ohio 


HOOVER 


Specialists in the field of die castings since 1922 
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AUTOMATIC CYCLING 


Simplified by EDISON 


THE SEC-O-MATIC CORP. chose the EDISON 
Model 501 Time Delay Relay to provide 
an automatic delay period in the washer 
and extractor cycles of their SEC auto- 
matic dry cleaning system. 


THE EDISON TIME DELAY RELAY was se- 
lected because of its long dependable 
service record in many industrial appli- 
cations, its low cost, and plug-in feature. 


HOW IT WORKS—The heater of the 
EDISON delay relay is in the circuit be- 
tween the washing timer and the wash- 
ing motor starter relay. When the timer 
is set, the heater of the delay relay is 
energized and a valve is opened allowing 
the cleaning fluid to reach its level in 


Q Edison. 
INCORPORATED 


Instrument Division 
51 Lakeside Avenue, West Orange, N. J. 
. 
MANUFACTURERS OF 
Electrical Resistance Bulbs 
Temperature Indicating and Alarm Systems 
Sealed Thermostats 


Relay 





ABOVE: Electrical control panel of SEC Dry 
Cleaning System illustrated at left, open to show 
position of EDISON Thermal Relays. 


the washing tank. The delay relay then 
closes its contacts and the washing motor 
begins its agitating cycle. 


AT THE END of the washing cycle, the 
washing timer closes the extractor cir- 
cuit which energizes the heater of the 
second delay relay and reverses the valve 
to drain the washing tank. When the 
contacts close, the centrifugal dryer is 
set in motion. 


AUTOMATIC DELAYS are only one of the 
many uses found for this EDISON relay. 
Send now for further details. Bulletin 
EM-10 3007 will be sent tree. 


ASK FOR Bulletin EM-10 3027 for 
new EDISON Miniature Thermal Relay. 





YOU CAN ALWAYS RELY ON EDISON 
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tained from the RML Standards _Insti- 
tute, Inc., 326 W. Madison St., Chicago 6, 


Standards for Portable Electric Tools 


Major portion of “Electric Tool Man- 
ual,” is devoted to standards covering 
components of portable electric tools, 
Several pages are devoted to standards 
for motors and additional pages to those 
for nameplates, spindles, shanks, bush- 
ings, chucks, and catalog weight. For 
copies, write to the Electric Tool Insti- 
tute 811 Clark Building, Pittsburgh 22, 
Pa. 





Manufacturers 
Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 184 for other publica- 
tions available through the Reader In- 
quiry Facility. 


MECHANICAL BREADBOARD COM- 
PONENTS-Sixteen-page illustrated bro- 
chure contains data on an expanded line 
of components for use in assembling 
breadboard, prototype and_ production 
equipment in the control and instrument 
fields. They are designed for the devel- 
opment of analog computers, servo sys- 
tems and other units. Among the new 
components described are: lead screw 
unit, bevel gears, limit stop, dials, cams, 
Oldham couplings, spring-loaded _ split 
gears, larger mounting boards, and other 
parts. For a copy of the brochure, entitled 
“Mechanical Development Apparatus,” 
address a letterhead request to Servo- 
mechanisms, Inc., Post and Stewart Aves., 


Westbury, L. IL. N. Y. 


VARIABLE SPEED DRIVES- Illustrated 
sixteen-page bulletin describes a line of 
mechanically variable V-belt motor 
drives. Data are provided on both ver- 
tical and horizontal drives available in 
both closed and open models. Principles 
of operation, design features, ratings and 
applications are discussed. Information is 
also given on operation and maintenance 
and the selection of the proper drive. To 
obtain a copy of the bulletin, address a 
letterhead request to Worthington Corp., 
401 Worthington Ave., Harrison, N. J. 


MIL RESISTOR SPECIFICATIONS— 
Two-page bulletin describes the differ- 
ences between the new MIL-R-93A and 
the superseded JAN-R-93 specifications 
for wire-wound resistors. Also included 
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HOW MANY ARE YOU USING? 












FELT does many things, so many that probably 
every day of your life it serves you in some way or 
another, directly, as in the grease retainers in your 
car, or indirectly, to make possible your eyeglasses. 
Illustrated here are 16 of the cardinal mechanical 
applications, one or more of which should be used 
to advantage in your product or plant. We invite 
full investigation. American Felts include hundreds 
of types for thousands of uses. Each type is held to 
strict specifications and standards. American Felt 
maintains an experienced engineering staff, ready to 
assist you with technical data, or to collaborate with 
you in selecting and using the correct felt for a given 
application. Samples are available. Get in touch with 
American, and discover what modern felt techniques 
can do for you. 


American Felt 
Company 


TRADE MARK 


WIPING 





















CUSHIONING 









GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 


‘ SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, 

Portland, Seattle, San Diego, Montreal. — PLANTS: Glenville, Conn.; 

© 1952 AFco. Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. l.— 


ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 
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A better job, a better life, a better future can be 
yours in Southern California—at Lockheed Aircraft 
Corporation. 


On the job, you enjoy increased pay; fine, mod- 
ern working conditions; association with top men 
in your profession—men who have helped build 
Lockheed’s reputation for leadership. 


Off the job, you live in a climate beyond com- 
pare—where outdoor living can be enjoyed the 
year around. 


In addition, Lockheed’s production rate and 
backlog of orders—for commercial as well as mili- 
tary aircraft—insures your future. 


Requirements: 


Requirements are: design experience in 
aircraft electrical installation, circuit lay- 
out and systems analysis; experience in 
radio and radar circuit design and installa- 
tions, as applied to aircraft. 


NOTE TO ENGINEERS WITH FAMILIES: 


Housing conditions are excellent in the Los Angeles 
area. More than 40,000 rental units are available. 
Thousands of homes have been built since the 
war; huge tracts are under construction now. You 
will find the school system as good—from kinder- 
garten to college. 


Send today for free, illustrated brochure describ- 
ing life and work at Lockheed in Southern Califor- 
nia. Use handy coupon below. 


M. V. Mattson, Employment Manager, Dept. EM-9 


LOCKHEED 


AIRCRAFT CORPORATION, Burbank, California 


Dear Sir: Please send me your brochure describing life 
and work at Lockheed. 


My name 





My occupation 





My address 


My city and state 
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is a cross-reference table listing corre- 
sponding MIL, JAN, and Shallcross style 
numbers; bobbin sizes; maximum re- 
sistances available; and both MIL, JAN 
and commercial power ratings. A second 
table lists various resistance alloys meet- 
ing requirements of the three MIL-R-93A 
temperature coefficient classes, “E”, “J”, 
and “K.” Copies of the bulletin, No. L-27, 
are available on letterhead request ad- 
dressed to Shallcross Mfg. Co., 10 Jack- 
son Ave., Collingdale, Pa. 





MEN in 
INDUSTRY 


Earl F. Adams has been named assist- 
ant chief engineer of the Tagliabue Div., 
Weston Electrical Instrument Corp., 
Newark. 





Charles Maynard has been appointed 
director of engineering and research for 
The Indiana Steel Products Co., Val- 
paraiso, Ind. 


Harvey F. Phipard, Jr., has been ap- 
pointed director of engineering and re- 
search, and Edward J. Locke, Jr., chief 
engineer, at Continental Screw Co., New 


Bedford, Mass. 


Robert R. Williamson has joined the 
staff of Librascope, Inc., Glendale, Calif. 
In his new post, Mr. Williamson will di- 
rect an advanced digital computer pro- 
gram. 


Robert Johnson has been appointed 
product engineer for National Electric 
Products Corp., Pittsburgh. 


Ralph M. Watson is the new director 
of research at Worthington Corp., Har- 
rison, N. J. 


Robert S. Caruthers has joined the 
Lenkurt Electric Co., San Carlos, Calif., 
as chief systems engineer. 


Donald R. Guthrie of Minnesota Min- 
ing & Manufacturing Co. has been ap- 
pointed executive engineer in charge of 
engineering research. Mr. Guthrie will 
organize an engineering research group 
consisting of three sections: machine de- 
velopment, and instrument and chemical 
engineering. The purpose of the new 
group will be to provide specialized en- 
gineering assistance to engineers in the 
company’s various product divisions. 


Dr. C. J. Breitwieser has been pro- 
moted to director of engineering by P. R. 
Mgllory & Co., Inc., Indianapolis. 


Arnold B. Medbery recently joined the 
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CLUTCH HEAD 
SCREWS 
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Here is positive proof of the 
“lock-on” feature of Clutch 
Head screws. You have no 
need to be concerned about 
those ‘‘hard-to-get-at’’ 
places when you specify 
Clutch Head screws. Write 
for engineering booklet. 
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TYPE “A” BIT NOT THIS 


®Reg. U.S. Pat..Off 


Percent of 40 C 
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Reduce 
space and weight 
requirements 
as much as 
80%. .. 








G-E Permafil d-c capacitors designed to operate in 
high ambients—up to 125 C—without derating 


Why you gain by using Permafil capacitors 
for high-temperature operation 
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Percent of 40 C 
Direct-voltage rating 
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30 
-60 -40-20 0 20 40 60 80 100 120 
Degrees Centigrade 


Comparison of operating voltages for JAN-C- 
25 characteristics D (vegetable oil), E (mineral 
oil), and F (synthetic insulating liquids) with 
Permafil impregnated capacitors—crosshatched 
area reveals advantages of Permafil over other 
impregnants in the high-temperature range 
above 40 C. 
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For ambient temperatures above 40 C, most liquid-filled paper-dielectric 
capacitors require considerable derating. This increases both space and 
weight requirements. 


G-E Permafil capacitors, however, operate in high ambients—up to 125 C 
—for 10,000 hours, at full rated voltage. They average about )% the size 
and weight of liquid-filled capacitors that will operate at 125 C—a saving 
of 80%. They’re suitable for all blocking, by-pass, filtering, and many 
coupling and timing applications. 

Permafil capacitors stand up in elevated temperatures because the paper 
dielectric is impregnated with a solid plastic compound that retains its 
electrical stability at both high and low temperatures. And since the 
impregnant is a solid, it can’t leak. With proper derating or where short 
life characteristics are permissible, Permafil capacitors can be used in 
temperatures as high as 150 C. They can also be used in high altitudes 
and where extreme cold is encountered. Other characteristics include high 
insulation resistance and comparatively constant capacitance with tem- 
perature changes. 

G-E Permafil capacitors can be obtained in case styles CP53 and CP6l, 
as covered by specification JAN-C-25—in ratings of .05 to 1.0 muf, 400 
volts DC. They are housed in metallic containers and hermetically sealed 
with G-E long-life all-silicone bushings. 


For full information on Permafil capacitors, see your local G-E repre- 
sentative. Or write Section 407-310. Ask for Bulletin GEC-811. General 
Electric Company, Schenectady 5, New York. 
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THIS EMC MOTOR 






















Works Best With Money for 
GRANT ELECTROFARER 


































You can tell a motor 





by the company it keeps! 
















One of the interesting and unusual 

applications for EMC and CYCLOHM fractional 
h.p. motors is the brilliant invention Electrofarer, 
an automatic fare collection device used 

in public transportation systems. 


























Engineers of Money-Meters, Inc., manufacturers 
of the ELECTROFARER, had a tough motor 
problem. They required a lot of power in a small 
package, a motor that would perform millions 
of intermittent operations without servicing, 
without lubrication. EMC model 100 operated 
perfectly after a 15 year life test under 
simulated operating conditions. Inspection of 
brushes of motors used for two years showed no 
apporent wear. In fact, Money-Meters, Inc. 

has never had a single service problem with any 
EMC motor used in their equipment. 







































































EMC Universal, Direct Current and Shaded Pole 
Motors and CYCLOHM Induction Motors are used 
by hundreds of leading manufacturers in 

more than 500 applications. If you use fractional 
h.p. motors in your products, check with us 

today. Write or phone for complete 

information — do it now! 


HOWARD sie 


DEPT. EM-7 + HOWARD INDUSTRIES, INC. + RACINE, WISCONSIN 














Universal and Direct Current 
(1/1000 to 1/2 h.p.) 

Shaded Pole 

(1/2000 to 1/15 h.p.) 
Induction Types 

(1/1400 to 1/4 h.p.) 









































pivisions: F(evectric motor corr. CQ cycionm motor corp. 
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products engineering department of the 
Trane Co., La Crosse, Wis. 


C. Gilbert Goss has joined Radiation 
Counter Laboratories, Inc., Skokie, IIL, 
as director of electronic research. For- 
merly, Mr. Goss was development engi- 
neer in electronic circuitry at Oak Ridge 
National Laboratory. 


Professor Joseph C. Michalowicz has 
been named acting head of the electrical 
engineering department at the Catholic 
University of America, Washington, D. C, 
Professor Michalowicz succeeds Dr. 
Thomas J. MacKavanagh, who has re- 
tired. 


Frank J. Leeming has joined the appli- 
cation engineering staff of the Sprague 
Electric Co., North Adams, Mass. Mr. 
Leeming will specialize in customer man- 
ufacturing problems in the high-tempera- 
ture magnet wire field. 


Carlyle W. Miller has been appointed 
manager of application engineering, and 
Forrest S. Mabry, engineering manager 
of the Westinghouse Electronics Division 
plant in Baltimore, Md. 


Ralph A. Rockwell has been appointed 
technical consultant for the Valve Divi- 
sion of Minneapolis-Honeywell Regulator 
Co., Philadelphia. Mr. Rockwell will 
serve as adviser to the division’s engi- 
neering department, co-ordinating the de- 
sign, application and production of in- 
dustrial valves. 





M. C. Peterson has been named man- 
ager of national account sales for the 
Warner Electric Brake & Clutch Co., 
Beloit, Wis. 


Leo Johnson, formerly with the Naval 
Research Laboratory, Washington, D. C., 
has joined the staff of the Magnetics Di- 
vision of D & R Ltd., Santa Barbara, 
Calif. Mr. Johnson will continue his re- 
search work on magnetic amplifiers in 
his new position. 


Ralph I. Cole and Vernon C. Weihe 
have joined the engineering staff of Mel- 
par, Inc., Alexandria, Va. 


John D. Seaver has been named as- 
sistant manager of engineering of the 
Industrial Heating Department at Gen- 
eral Electric. Mr. Seaver will make his 
headquarters at Schenectady, N. Y. 





Company Briefs 





The Black & Decker Mfg. Co., Balti- 
more, Md., manufacturer of portable 
electric tools, has completed a 100,000 
sq-ft branch plant at Hampstead, Md. 
Provisions have been made for ultimate 
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BRONZE 


SLEEVE BEARING 
DATA 


pc AMOUNT of weight or force a 
given bearing material can success- 
fully support per square inch of its area 
is known as its load carrying capacity. 


In general, the load carrying capacity of a 
material varies proportionally to its tensile 
strength and hardness on which basis steel 
would be an excellent bearing material. 
However, steel does not possess the low 
coefficient of friction, conformability and 
other properties required of a satisfactory 
bearing material. Thus, our discussion is 
limited to those metals or alloys which 
have proven suitable for bearing use, viz; 
the Babbitts, Copper Lead, Aluminum 
and Bronzes. 


To choose the proper bearing material, 
many factors must be considered for each 
particular application. Probably the first 
decision that must be made is that of how 
much space can be allotted to the bearing. 
In some cases there are practically no 
space limitations, in others the bearing 
area must be kept at a minimum. Having 
calculated the projected bearing area— 
the product of the length of the bearing 
times its inside diameter—a second design 
limitation, the maximum force or loading 
which will be imposed on the bearing at 
any given instant, must be determined. 
Often times this process is reversed—with 
a known maximum load, the bearing area 
will be partially governed by the size 
shafting required to transmit the gener- 
ated force. In either case, with the load 
and loaded area known, the bearing load 
per square inch can be found. 


The table above indicates the load carrying 
capacity of the most widely used bearing 
alloys under varying operating conditions. 
As can be seen, the maximum loads change 
100% or more as operating conditions 
become more severe. In fact, as the load 
is doubled, the bearing life is decreased 
approximately ten times. Normal opera- 
tion can be described as operation at a 
moderate range of engine speeds with 
intermittent stops and starts—average 
automotive operations. Heavy duty opera- 
tion means continued high speeds and 
very heavy loads as obtained in a heavily 
loaded “‘high-balling’’ truck or an auto- 
mobile operated beyond a reasonable speed. 
The maximum allowable load, as indi- 
cated by the short bearing life, can only 
be tolerated for short, widely spaced periods 
of operation. 


The distinction is made between the so- 
called conventional babbitts and the thin 
babbitts due to the factor of relative 
fatigue strengths. It has been found that 
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Load Carrying Capacity 


Conventional Babbitts 
Tin & Lead Base—.016 Thick 


Thin Babbitts 
Tin & Lead Base—.002-.005 Thick 


Copper-Lead 
(SAE 48) 


Aluminum Alloys 












Overlays 
Lead or Tin Alloy Plate 


Tin Bronzes 









if the babbitt lining materials are held to 
a .005'' maximum thickness, the load at 
which the bearing material will commence 
fracturing for a given number of loading 
cycles will greatly increase. The fatigue 
phenomenon is best illustrated by the 
familiar process of breaking a piece of 
wire by rapidly flexing it back and forth. 
The internal friction and cold working 
eventually ruptures the material. In the 
thin-babbitt linings, the liner follows the 
flexing action of the steel very closely with 
less working effort on the material than with 
the conventional .010''-.020"' thickness. 


Of course, there is some variation from 
these nominal values within the given 
classifications, that is as the alloy speci- 
fication changes. The high lead content 
babbitts have slightly less strength than 
the high tin alloys. Similarly, with copper- 
leads, the softer and weaker lead phase 
will reduce the load carrying capacity of 
a 25-30% lead alloy much below that of 
one with 5-10% lead. 


Another important design consideration is 
that of the oil clearance required by the 
material. The tendency for copper-lead 
and aluminum alloys to ‘‘Seize’’ on the 
shaft requires that a greater space be pro- 
vided than in the case of the babbitt. The 
clearance requirement is increased further 
in the case of the aluminum due to its very 
high coefficient of thermal expansion. Thus, 
an application which requires very close 
running clearances, may have to fall back 
on babbitts, though the imposed loads 
would tend to dictate the use of the higher 
capacity materials. 


On the other hand, a relatively low load 
application operating in or near high heat 
may force the designer to use aluminum 
or one of the tin bronzes 


In the case of the overlay bearing—that is 
a copper-lead bearing material plated with 


LOAD CARRYING CAPACITY (in Ib. per sq. in. of projected bearing area) 





1000 Hours 1000 Hours 100 Hours 
MATERIALS Normal | Heavy Duty Max. Load 
Operation | Operation Allowable 


1500 


2000 1500 3500 
3000 2000 4000 
3500 2500 5500 
4000 2500 7000 
5000 3000 7500 
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SLEEVE BEARING 
DATA 


1000 2000 








a lead-alloy (.0005''-.002"' thick) the load 
carrying capacity is appreciably increased. 
The exact manner in which the soft lead 
alloy affects the increase is not completely 
understood. However, the results of many 
tests indicate that the protection afforded 
the shaft and base bearing material during 
the critical break-in period is a very im- 
portant factor. It is felt by many that the 
distress incurred in the first few hour’s 
running determines the bearing’s success 
or failure. Once the high spots are worn in 
and the minor misalignments are accom- 
modated, the bearing, if still in good shape, 
will pile up long hours of successful 
operation. 


The selection of the bearing material to 
be used cannot be made on the basis of 
only one desirable property. A tendency 
to corrode will rule out some materials; 
low fatigue strength disqualifies others; 
and the economic factor may prohibit still 
others. In brief, Load Carrying Capacity, 
like all the other properties of the various 
bearing materials, must be considered 
thoroughly in the light of all the design 
factors involved in the application at hand. 


This bearing data sheet is but one of a series. 
You can get the complete set by writing to— 
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SLEEVE BEARING HEADOUARTERS 
570 S. MILL ST. + NEW CASTLE, PENNA. 
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a million sq ft. 


REGULATION CURVE FOR CONTROL TRANSFORMERS 


ny SINGLE PHASE 60 CYCLES 
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The Berkeley Scientific Corp., Rich- 
mond, Calif., has changed its name to 
Berkeley Scientific, Division of Beckman 
Instruments, Inc. 



























Reflin Co., Culver City, Calif., manu- 
facturer of Fiberglas-reinforced tubing, 
has moved to a larger plant at 16825 So, 
Broadway, P. O. Box 452, Gardena, Calif. 




























































expansion of the new plant to a total of 


— | 
SN 
SSS 
ees Syntron Co., Homer City, Pa., has or- 
\ | ganized a Canadian subsidiary, Syntron 

| Ltd., and purchased a manufacturing 
plant in Stoney Creek, Ontario, Canada. 





wT RATED SECONDARY VOLTAGE 
a 
™ 


Coast Coil Co., 5352 W. Washington 
Blvd., Los Angeles, has expanded its fa- 
* iO VOLTS 60 CYCLES | cilities for manufacturing toroidal coils 


at 







and associated components. 





The Sterling Mfg. Co., has moved 
5 K.V.A. into its new building at 7201 Wentworth 
220/440-110 V. Ave., Cleveland 2, Ohio. 


TYPE S10 





Monsanto Chemical Co., Plastics Div., 
Springfield, Mass., has given a new 
trade mark to its line of vinyl chlo- 
ride resins and compounds. Formerly 
classified as Ultron, they are now called 
Opalon. Vinyl chloride film and sheeting 
will still be referred to as Ultron. 





Jack & Heintz, Inc., Cleveland, has 
opened a motor sales office located at 
4013 N. Milwaukee Ave., Chicago. 


The Speer Resistor Division of Speer 
Carbon Co. has completed the moving 
~ ae DUTY of its manufacturing facilities from St. 
7 i= Marys, Pa., to its new plant in Bradford. 
Executive offices will still be maintained 


CONTROL CIRCUIT an St. Marys 


Mills Industries, Inc., Chicago, has ap- 
if 4 A N & 3 @) R a a R © pointed the George W. Walker indus- 
trial design organization of Detroit as 
a product stylist. 
For Machine Tool and Other . . 
r The Coolerator Company, Duluth, 
Industrial Controls Minn., plans to open soon a million-dollar 


porcelain enameling plant for the pro- 
duction of porcelain-on-steel interiors for 
refrigerators and other parts. 









Hew Duty control circuit transformers are specified by many Se ee a a 

machine tool and control manufacturers because of their superior announced plans for a new factory build- 

: : ing which will accommodate additional 

and dependable performance. They are designed specifically for facilities for the manufacture of special 
control circuits where high in-rush currents occur to provide better = rubber products. 


regulation of circuit voltage. Standard Transformer Corp. is com- 


Write for Bulletin T-5111 for more complete information. This ae _— a eee wow 

+ . . ° e pian a Aadison, ston anc edz 
bulletin shows regulation curves, impedance characteristics, and = Aves., Chicago. The additions will add 
presents other engineering data. approximately 35,000 sq-ft of production 


: Dr s space to the plant. 
Hevi Duty control circuit transformers are designed to meet 


- or exceed NEMA, ASA and JIC _ Galvanic Products Corp New Yor 
FEES B-U=FY , 


City, has announced the completion of 
HEVI DUTY ELECTRIC COMPANY 


standards. its new plant at Valley Stream, Long 
MILWAUKEE 1, WISCONSIN 


Island, N. Y. The new building will be 
used for manufacturing selenium recti- 

Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 




















fiers and allied electronic components. 





Mathematical Computing Service, 105 
Court St., Brooklyn 2, N. Y., specializes 
in performing services for firms desiring 








ELECTRICAL MANUFACTURING 





i 


_ 


pe 2*f 


~ A BF eH SB ote Oe UTD COURS 


wa 


> a 


a ~s Pe 


va Ww we 





KOVAR-GLASS 


SEALS 





for Sealed 


Assemblies 





Perfectly closed and durable air- 
tight assemblies are made with 
Stupakoff Kovar-Glass Seals. The 
use of hard glass for these seals 
provides the highest degree of pro- 
tection against thermal shock and 
weathering. Kovar is the ideal metal 
for such seals because its expansion 
characteristics closely match those 
of the hard glass to which it is 
readily bonded. The resulting seals 
are uniform and easily assembled. 


Stupakoff Seals are available in 
a wide variety of standard sizes 
and designs, and can be made in 
many special forms, as indicated 
by the illustration above. Extensive 
experience has given Stupakoff the 
engineering and manufacturing 
knowledge and skill to produce 
Kovar-Glass Seals that are made 
accurately, uniform and dependable. 
We will gladly submit samples and 
quotations. 


Hite PO, 


SEND for Stupakoff Bulletin No. 
851, containing photographs, 
drawings and specifications on 
many standard seals. 





ASSEMBLIES—Metallized ceramic induction 
coils and shafts; metallized plates for fixed 
rigid assemblies; ceramic trimmer condensers. 


CERAMICS—Precision-made ceramic products 
for electrical and electronic applications, all 
voltages, frequencies and temperatures. 








RESISTOR CERAMICS—Used for temperature 
indicating or measuring equipment, for infra- 
red light source and for heating elements. 
Complete with terminals, in the form of rods, 
tubes, discs, bars, rings, etc. 
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STUPAKOFF Products for Electrical and Electronic Applications 


CERAMIC DIELECTRICS—For by-pass, lead- 
through, blocking, stand-off and trimmer appli- 
cations. Temperature compensating Ceramic 
Dielectrics and high K materials. Tubes, discs 
and special shapes, plain or silvered. 


PRINTED CIRCUITS—Anmpilifiers, couplings, fil- 
ters, integrators. 





STUPAKOFF CERAMIC & MFG. CO., Latrobe, Pennsylvania 


STUPALITH— Will withstand extreme thermal 
shock. May be made to have zero, low-positive 
or negative expansivities. Safely used ot tem- 
peratures up to 2400° F. 


SEALS, KOVAR-GLASS—Terminals, Lead-ins; 
Stand-offs—for hermetically sealing and me- 
chanical construction in radio, television, elec- 
tronic and electrical apparatus. Single or 
multiple terminal units, in a wide variety of 
sizes and ratings. 


KOVAR METAL—The ideal alloy for sealing 
to hard glass. Used for making hermetic attach- 
ments. Available as rod, wire, sheet, foit—or 
as cups, eyelets and other shapes. 
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engineering calculations of a high degree 
of complexity and the treatment of re- 
lated mathematical problems in the field 
of electrical engineering. 


FOR THOSE T/GHT SPECIFICATIONS 





W. S. Shamban & Co., Culver City, 
25-Watt Calif., has expanded its facilities for the 
Type RH-25 production of molded and _ fabricated 
Kelon-T and Kelon-F fluoroplastic parts, 
The company offers a complete service in 
engineering, designing, molding, fabricat- 
ing and extruding fluoroplastics for elec- 
tronic applications. 














weet me Naugatuck Chemical Div., United 


EVERY DESIRABLE CHARACTERISTIC States Rubber Co., is doubling its facili- 
Small Nitya ties for the production of Vibrin polyester 
7 a ie —__———_—- xr —_——_ resins at its headquarters plant in Nauga- 



























@ 100% impervious to moisture and salt 2-Watt Type RS-2 tuck, Conn. 

« Countess welded construction from 5-Watt Type RS-5 Hoffman Radio Corp. has increased the 
terminal to terminal. a 0 | total factory area of its Los Angeles 

@ Temperature coefficient 0.00002 per nS | plants to nearly a half million sq-ft. The 


degree C. 10-Watt Type RS-10 bulk of the added space will be devoted 
e Ranges from .05 Ohms to 55,000 Ohms, u to production lines of Hoffman Labora- 
depending on type. 


é¢ > | tories, Inc., engaged in manufacturing 
‘ ‘ 
e ee oe nett tag — ne M military equipment. Construction is ex- 
* ypes — Silicone sealed i - : 


black anodized radiator finned housing pected to start this fall on an annex to 
and mounts on sub-panel for maximum MINIATURE PRECISION the main plant in Los Angeles. 
heat disipation. RESISTORS 


e Prompt Delivery. 




























Carbide and Carbon Chemicals Co., 


e Let us quote on your immediate needs. MANUFACTURED IN Niagara Falls, N. Y., is planning a new 
Phone, wire or write George Risk ACCORDANCE TO plant in Los Angeles. The plant will be 
Telephone a 13th Street JAN-R-26A Specifications used to produce polyethylene resins and 
or Price elive ele A it peel Macaca 
(We also manutacture deposited carbon resistors) Characteristic G' ethylene glycol. The project will involve 







an eventual investment of upwards of 
$36,000,000. 
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AiResearch Manufacturing Co., Los 
Angeles, has moved its engineering de- 
partment to enlarged quarters in a new 
building at 9225 Aviation Blvd. in that 


NOW INSU eae | i: 
t Cincinnati Testing and Research Lab- 
MADE OF NYLON! oratories, Cincinnati, Ohio, is manufac- 


turing and marketing its low-pressure 
glass-fiber based phenolics through _ its 
new organization, the Warnken Engineer- 
ing and Mfg. Co., 650 S. Spring St., Los 
Angeles. Engineering work, manufactur- 
ers’ service and research are still being 
carried on at the Cincinnati Testing and 
Research Laboratories in Cincinnati. 










































Beckman Instruments, Inc., South Pasa- 
dena, Calif., has opened a large new 
plant devoted to the manufacture of syn- 
chros and associated components. 
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CABLE CLIP 






















For numbered reprints 
Use the Reader Inquiry Facil- 


ity to secure single copies sup- 


| as @ STRONG - TOUGH 
[ee @ LIGHT 
*TRADE MARK 
e 
e 


plied without charge. 


For reprints previously listed 


NON-CORROSIVE 
Complete range of sizes to hold OIL RESISTANT 
cables '*” to 1%” in diameter @ HEAT RESISTANT 


For samples and details, write direct to manufacturer: 


WECKESSER CO., 5261 N. Avondale Ave., Chicago 30, Ill, Dept. M 
SSD 


Write for single copies avail- 
able while the supply lasts. 


For combined reprints 
Send remittance with the or- 





der to Reader Service Dept. 
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HERMETICALLY SEALED 
Vollage TRANSFORMERS 


MIL-T AND JAN PROJECTS 


Today's complex electrical and electronic defense equipment 
requires unfailing accuracy and dependability under extreme 
conditions of humidity, heat, mechanical shock and other ad- 
verse conditions. To meet those needs SOLA voltage regulators 
can be provided in hermetically sealed housings which con- 
form to defense specifications for grades 1, 2 or 3 hermetic 
sealing. Splash proof design housings are provided for large 
units where hermetic sealing is not feasible. 


SOLA Constant Voltage Transformers were widely employed 
during World War II wherever continuous precision perform- 
ance of electrical and electronic units was mandatory. Typical 
defense applications include: observation and fire-control, 
radar, omni-directional ranges and other navigation aids, 


X-ray equipment, flight and navigation trainers, and photo- 
electric devices. 


Often the precise voltage input upon which a device's design 
was predicated is not available. Yet, input voltage level must 
continuously meet design requirements for satisfactory per- 
formance. You can guarantee optimum performance for your 


unit by stabilizing input voltage with a SOLA Constant Volt- 
age Transformer. 


WRITE ON YOUR LETTERHEAD FOR BULLETIN — BCV142 


A portion of Sola‘’s total output capacity is 

available for production of quantities of con- 

Typical ea it of ' ventional military electronic transformers on 
Tee Tie prime or sub-contract for builders of electronic 


gear. There are no ‘‘standard’’ designs. Each 
ee ee SOLA such contract is individually negotiated, and 


Constant Voltage 


the transformers are designed to meet the con- 


Transformers me , tract specifications 


Your inquiry will receive 
prompt attention. 
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LEDEX ROTARY SOLENOIDS 


Book Reviews 


Handbook of Engineering Fundamentals 
edited by O. W. Eshbach; second 
edition, John Wiley and Sons, Inc., 
440 Fourth Ave., New York 16. 1200 
pp. $10. 

First revision of the 1936 text includes 
many enlarged and revised tables; great- 
er stress on statistics, determinants and 
vector analysis in the section on mathe- 
matics; revisions in units and interna- 
tional standards. Applied mechanics 
treatment has been divided on the basis 
of applications; former section on fluid 
mechanics is replaced by two sections, 
one on hydraulics and one on aerody- 
namics; section on electricity and mag- 
netism has been completely revised and 
theory presented in MKS units; two sec- 
tions on engineering materials have been 
revised and condensed; final section on 
engineering law rewritten. 

Revisions in general have contributed 
to the purpose of the volume stated in 
the original edition—to embody in one 
volume those fundamental laws and 
theories of science which are basic to 
engineering practice. Bibliographies at 
the end of each section and frequent 
references in footnotes provide sources 
for more detailed information when 
needed. The book is not intended to re- 
place the more extensive handbooks 
specializing in electrical or mechanica! 
engineering, but to supplement the spe- 
cialized text with a briefer source cover- 
ing all other engineering fields. 


Technical Reporting—by Joseph N. 
Ulman. Henry Holt and Co., 383 
Madison Ave., New York 17. 290 pp. 
$4.75. 

Just because this text was written 
for engineering students, its usefulness 
for practicing engineers is not lessened 
a bit. The texts’ teachings, seen through 
the eyes of an editor, are certainly 
needed by far more than a minority of 
authors. 

This practical handbook on technical 
writing is notable for the range and 
logical organization of its content, its 
conciseness without sacrifice in com- 
pleteness, and the relegation of long (and 
necessary) examples to an appendix. In 
fact, the book itself is a splendid demon- 
stration of the value of the author’s 
instruction. 

Specific recommendations in chapters 
on grammar and _ punctuation follow 
established standards, and are presented 
with reasons that should help to remove 
much of the confusion that so often 
shows up. The chapter on style is a 
practical approach to the preparation of 
technical articles as well as for reports 
in general. 

This text is intended for—and should 
be helpful to—any engineer whe has 
need to convey ideas and information; 
and particularly to anyone writing tech- 
nical material for publication. There are 
also some specific instructions on oral 
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If Corrosion is a Problem, 
‘Fastenings by HARPER is the Answer 


Is moisture a problem in the equipment you manufacture? 
Are heat and abrasion factors in its life? 

Do the fastenings you use corrode due to the action of 
chemical solutions? 

Can fastenings add to the appearance of your product? 

If your answer is “Yes” to any of these questions, you 
should learn more about “Fastenings by Harper.” 

The H. M. Harper Company is the world’s largest exclusive 
producer of fastenings made of non-corrosive metals—brass, 
silicon bronze, naval bronze, Monel, nickel, aluminum and 
all stainless steels. Over 7,000 items are carried in stock. 
One source of supply assures you better service—one order 
to write—one account to keep—one bill to pay. 

See the Harper distributor near you with stocks ready to 
fill your order. Consult with Harper metallurgists and engi- 
neers on any tough corrosion problem you may be facing. 


THE H. M. HARPER COMPANY 
8204 Lehigh Avenue, Morton Grove, Illinois 


SPECIALISTS 
IN ALL 
NON-CORROSIVE 


os A a 0 FE 4 METALS 


1%4"—7 
18-8 Stainless Steel Nut 


%,"—10 
raitaipiiic 
staat is 


%4"—10 Naval 
Bronze Jam Nut 


BRASS + SILICON BRONZE * NAVAL BRONZE * MONEL + ALUMINUM © STAINLESS STEEL 
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“DUNN 


Struthers-Dunn, Inc., 150 N. 13th St., Philadelphia 7, Pa. 


BALTIMORE @ BOSTON @ BUFFALO @ CHARLOTTE @ CHICAGO e CINCINNATI 
CLEVELAND @ DALLAS @ DETROIT @ KANSAS CITY @ LOS ANGELES 
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ST. LOUIS @ SAN FRANCISCO e@ SEATTLE @ SYRACUSE @ TORONTO 







F230 


| presentations that, if followed generally, 
| would go far in sweeping away the 
deadly monotony 
society meetings. 


Extrusion of Plastics, Rubber and Metals 


of 


most 


technical 


—by Herbert R. Simonds, Archie J, 
Weth, and William Schack. Reinhold 
Publishing Company, Book Division, 
New York, N. Y. 454 pp. $10.00. 
Part I of this book, comprising 306 
pages, does a workmanlike job of pre- 
senting both theoretical and_ practical 
aspects of the subject of extrusion of 
plastics. Not all of this discussion will 
be of primary interest to the design 
engineer; but if he is a user of extruded 
products he may find the data valuable 
as background. Twenty-four pages (Chap- 
ter 4) give a good summary of the types 
of plastics commonly used for extrusion 
and their properties, recommended ex- 
trusion conditions, and comparative 
price positions. A summary of product 
application for extruded plastics is pro- 
vided in the relatively brief 14-page 
Chapter 15, The “Rubber and Metals” 
part of the title is crowded into the 
76-page Part II, somewhat less than the 
reader might have expected from the 
title. Reference tables and a glossary are 
included. 


TANDARDIZATION of approxi- 
S mately 90 per cent of the name- 
plates and part markings on equip- 
ment purchased by the Air Force was 
recently announced by the Air Mate- 
riel Commmand, Wright-Patterson 
AFB, Ohio. The new standards will 
help in maintenance of inventories 
and prevent overstocking. 

Specifically, manufacturers are re- 
quired to place standard nameplates 
or part markings on items sold to 
the Air Force or the Navy Bureau 
of Aeronautics in accord with Mili- 
tary Specification MIL-M-7911. This 
supersedes specification AN-M-13a, 
issued July 15, 1948, and Air Force 
Specification 71-5094, isued January 
5, 1949. Items that require identifi- 
cation marking under the new speci- 
fication are equipment, assemblies 
and parts; contractor furnished prop- 
erty and, under certain conditions, 
reworked items. 

Standard nameplates and _part 
markings are exempt for items where 
standard commercial marking is ade- 
quate, or where no special marking 

| is necessary. The specification does 
not cover raw materials. Hereafter, 
all Air Force contracts will be sup- 
plemented by AMC Form 163C 
which spells out manufacturers’ re- 
quirements for marking items. Copies 
of MIL-M-7911 can be obtained from 
the Commanding General, Wright Air 
Development Center, Wright-Patter- 
son Air Force Base, Ohio, or as di- 
rected by the contracting officer. 
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1. These “0” Rings are unusual because Kel-F is molded over a 
resilient core to provide high corrosion resistance in appli- 
cations requiring either static or dynamic seals. Kel-F’s 
chemical inertness, its high temperature properties and 
ready moldability combine to meet the specs for these 
small but extremely vital pump and compressor parts. 


3. This metal float would be safe even in aqua regia because a dis- 
persion of Kel-F has been applied over its entire outer sur- 
face. Kel-F dispersion-coated parts— such as this liquid 
level gauge float—are currently solving many equipment 
problems involving corrosives. Kel-F dispersions are avail- 
able in two basic formulas. 


A Capsule Report on the Properties of KEL-F 


Chemical Inertness 

Wide temperature range 
—minus 320 F to 390 F 

High electrical resistance 

Low Cold Flow and machined 


Basic Kel-F Products Available 


MOLDING POWDERS 


Unplasticized 
#300 for high temper- N-1 
ature service 
#270 for less severe OILS, WAXES and GREASES 
temperatures #1 Light Oil _ 
#3 Medium Oil 


sag (in either ‘ ad 


DISPERSIONS 
NW-25 _ flows readily at 


* Zero Moisture Absorption 

% Variable transparency and 
flexibility properties 

* Readily molded, extruded 


fusion temperatures 
High molecular weight 


2. A Kel-F exclusive among fluorocarbon-type materials... production 
molding by injection. Indicative of hundreds of similar 
parts, these components are shown here complete with sprue 
and runners. Such Kel-F pieces have myriad uses where 
high dielectric strength, zero water absorption, corrosion 
resistance and high temperatures are involved. 


4. When dielectric and mechanical strength must be combined, as 
in this UHF aerial support, Kel-F extruded and molded 
rod is a natural specification. In addition to having excellent 
characteristics in both dielectric and mechanical categories, 
Kel-F retains those properties over an extreme temperature 
range of some 700 degrees—from minus 320F to 390F. 


Standard Fabricated Kel-F Materials and Parts 
Available from Commercial Sources 


Molded Sheets * Extruded and Molded Rod » Extruded Tubing 
Thin Film (extruded as lay-flat tubing) % Strip 
Gaskets % Washers % Valve Discs % “‘U"’ Packing 
““O" Rings % Kel-F coated Resilient-core ‘‘O’’ Rings 
Valve Diaphragms 
Transformer Terminals % Rotary Electric Switches % Hook-up Wire 
Electronic Terminals, Tube Bases and Coil Forms 
For full information on various molders, extruders and 
fabricators of Kel-F products; also technical data on de- 


tailed properties, molding and application techniques — 
write 


Chemical Manufacturing Division 


THE M. W. Kezzoce Company 


P20 . with 20% plasticizer point 80-90 F) 
P25 “ 25% - #150. Hard Wax at 70 F 
P30...“ 30% ’ (Greases compounded to order) 


P. 0. Box 469, 
Jersey City 3, N. J. 


SUBS'DlARY OF 


PULLMAN 


‘NCORPORATED 
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e RAPID cycling 
e REMOTE control 
e SELECTIVE operation 


CHOOSE Sizarnd. 


MAGNETIC CLUTCHES 


You get all three of these features and more when 
you use STEARNS Magnetic Power Transmission 
Equipment. STEARNS Magnetic Clutches provide fast 
and smooth acceleration and disengagement. They 
have low inertia, are available for split-shaft or 
through-shaft application, and may be had in 

a number of styles and sizes ranging in torque 

from .4 Ib. ft. to 30,000 Ib. ft. 


STEARNS Magnetic Clutch-Brakes, a combination 
of a magnetic clutch and a magnetic brake, 
provide positive engagement, fast stopping, safe 
holding. The brake, magnetically released and 
spring set, provides a true safety brake in the 
event power failure should occur. 


Special magnetic devices, custom-designed, are 
available in single units or in quantity for special 
conditions and specific requirements. STEARNS 
Magnetic Brakes are made in sizes ranging in torque 
from 1.5 Ib. ft, to 7500 Ib. ft. They are available 
for intermittent or continuous duty, for A.C. or D.C, 
operation, floor or motor mounting, horizontal 

or vertical application. Enclosures range from 
standard to explosion proof (Class 1, Group D). 


17852G 


Fpeveunoct in the (Magnetic Field 


642 S. 28TH STREET, MILWAUKEE 46, WISCONSIN 


Please send me literature on standard clutches. 
[) Have your representative call — | have a special problem on [] clutches [1 brakes. 
[] Please quote on attached specifications. 
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Design Trends 
(Continued from page 134) 


thermal cycling from —60 to 100 C, 
The plastics surface is superior to paint 
for humidity cycling. The unit is 
fungus resistant and inert to paint 
solvents and corrosive fumes. Cell sizes 


Rectifier embedded in ethoxylene in 
an aluminum channel gives hermetic 
sealing with reduction in size and cost. 


range from | in. square to 2 in. square. 
The rectifier unit can be constructed 
in any electrical connection, but can- 
not exceed 6 in. in length. Loads range 
from 50 ma to | amp. Ooo 


Portable 
De-Magnetizer 


HE new Miti-Mite De-Magnetizer 

No. 500, developed by Enco Man- 
ufacturing Co., Chicago 39, Ill, 
thoroughly de-magnetizes parts by 
sliding once over magnetized surfaces. 
Because of its small size, this unit can 
also be used effectively in the cavities 
of die cast molds, or in removing stray 
magnetism from punches or stamping 
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9 standard 
terminal de- 
signs fit every 
mounti ng 


need we 


20,000-Volt Molded Ceramic Capacitors 


Molded in moisture resistant, non-flammable thermosetting plastic, these 
new Sprague Type 700C Ceramic Capacitors offer exceptional reliability and 
economy as filters for TV receivers and C-R instrument high-voltage supplies. 
Standard capacitance 1s 500 mmf. and the units are conservatively rated for 
operation at 20,000 volts d-c. Write on letterhead for Engineering Bulletin 606. 


Extended Capacitance Ranges for 
Precision Cireuitry 


These new Sprague-Herlec Precision Tubular Ceramic Capacitors make it 
possible to control the capacitance tolerance of exacting 500, 1000 and 1500 
V. d-c precision circuits within +1%. Temperature coefficient tolerances 
may be reduced to as little as +10 parts in a million! 

A logical development of the design first popularized in Sprague-Herlec cup 
ceramics, they greatly extend the capacitance range available to designers. 


»‘‘Q” and capacitance stability are high and the units have excellent retrace 


eharacteristics. Hermetically sealed in metal tubes, they operate over the range 
y } 55°C. to +85°C. Bulletin 607 sent on letterhead request to Sprague 
tric Company,307 Marshall St., North Adams, Mass. or to the wholly 
mSprague subsidiary, The Herlec Corp., 422 N. Sth St., Milwaukee 3, Wis. 
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OIL-DAMPED 


SOLENOID 


eras 
SMOOTH-QUIET 


2 WAY ACTION 


DC currents 


dies. It is practically noiseless during 
operation. 

The base is a block of non-breakable 
molded Tenite; 1% in. wide, 4 in. 
long and 1% in. high. [t has a smooth 
surface and rounded corners. In the 
bottom of the base are mounted three 
laminated silicon steel poles. These 
are flush with the plastic and cannot 
scratch parts as the de-magnetizer is 
slid over them. 

In an offset on top of the base is 
a single pole, momentary action push 
button switch that is normally open. 
When the unit is plugged into a 110-v 
a-c line, and the switch closed, a flux 
field builds up that neutralizes the 
magnetism. Demagnetizing force is 
powerful enough for parts up to 1% in. 


| thick. ) [ 


Pre-Cured 
Tape Resistors 


Elimination of curing after 
assembly broadens applica- 
tions; some derating requir- 


ed at 200 C 


ECENT development at the Na- 
tional Bureau of Standards, 
Washington, D. C., greatly extends 
the range of uses to which tape re- 
sistors can be put. The original system, 


eV 


Laphaass 4 


... With 
Stiie-O-Werre TIME 
DELAY RELAYS 


TIME DELAY isa basic 
requirement of many 
common electronic cir- 
cuits. Thyratrons and 
gas filled rectifier tubes, 
particularly, must be 
protected to obtain any 
semblance of satisfac- 
tory life. 


available in 
open or closed units 


The facts are simple: 


Time delay permits th 
tube to heat be- a" 
fore the load Jog 
is applied; 

otherwise 

a coating 

forms on the 

cathode which 

quickly destroys its 
effectiveness. 


announced a year ago,* consisted of 


The smooth stroke cycle of the 
new oil-damped solenoid gives 
equal power and equal time 
cycle for 2-way and centering 
positions. Recommended for 


control use wherever quiet mo- 
tion with moderate power is re- 
quired. Dual solenoid eliminates 
power loss between strokes. The 
Scully Oil-Damped Solenoid can 
be custom-made to meet your 
design and power requirements. 


For more information: 


MAIL THE COUPON TODAY 


SCULLY MACHINE COMPANY 
62 Walter Street 
Bridgeport 8, Connecticut 


| would like more information regard- 
ing the NEW Oil-Damped Solenoid. 


Name of Firm... 


ee 


SCULLY MACHINE COMPANY 
BRIDGEPORT, CONN., U.S.A. 


Overall length of the new NBS pre- 


| eured tape resistor is about 1% in. 


Units can be placed in circuits by 
soldering or spot-welding. These _ re- 
sistors require no baking after place- 
ment in the circuit. 


pressing small pieces of adhesive re- 
sistance-coated tape into place against 
metallic terminals in the circuit—usu- 
ally of printed design. This had many 
advantages, but also required baking 
at temperatures up to 300 C to cure 
the resistor materials, which limited 
the choice of base materials. 


* See “‘Adhesive-Tape High-Temperature Resistor,”’ 
in Evecrrican Manuracturinc, June 1951, page 131. 


HEINEMANN Silic-0- 
Netic Time Delay Relays 
have a unique combina- 
tion of characteristics 
ideally suited to cathode 
protection. They are 
both low cost and fully 
dependable; small in 
size and lightweight. 
They are all metal, yet 
the time element is her- 
metically sealed... for- 
ever free of dirt and not 
subject to a fatigue fac- 
tor. Silic-O-Netic Re- 
lays employ no thermal 
elements . . . thus they 
are not affected by the 
normal ambient temper- 
ature variations of elec- 
tronic equipment. 


don’t use heat 
eee VSE POWER 
HEINENVANN 


ELECTRIC COMPANY 
99 Plum Street Trenton 2, N.J. 


Operating principle 
is explained in Bul- 
letin 5001A. Send 
for your copy. 
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automatic 
aa 

imi hile 
Ms 

by years of | 
continuous 
service 1 


Every year more manufacturers 
with large mass production requirements have 
chosen A-MP—now more than 100 million A-MP terminals 


are pressure-crimped to wires every month. 


This new A-MP automatic terminator provides increased speed* 


of application to the other proven advantages of solderless 


terminals. 


SEND FOR SPECIAL AUTOMATIC MACHINE CATALOG! 
\ WRITE FOR A 


*Non-insulated A-MP terminals and 
DEMONSTRATION 


connectors can be applied to 
IN YOUR PLANT! rates up to 4,000 
2 
terminations 


per hour! 
AMP Trade-Mark Reg. U.S. Pat. Off. 


AIRCRAFT-MARINE PRODUCTS, INC. 
2100 Paxton Street, Harrisburg. Pa. 


Mil 
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with 16 transfers / 




























































































If you have been looking for a fast-acting, multi- 
contact relay designed specifically for alternating 
current, your search is ended. North Electric 
engineers, pioneers in many relay designs, 
developed this one to operate on 70 to 220V. AC 
(110V recommended) provide up to 16 make 
and/or break contacts and deliver 35 gramms pres- 
sure on each. Suitable for controlling up to 1.5 
amps. at 32V. DC or 3 amps. at 110V. AC. Double 
gold-alloy points are standard. Also available with 
power points (4” silver). More than 100 contact 
combinations available . . . It’s new, it’s unique and 
typical of a full line of 


NORTH RELAYS 


“Type 700 DC is the same except for DC operation. 





















































































THE NORTH ELECTRIC 
AANUFACTURING COMPANY 


527 South Market Street, Galion, Ohio. 












Ask for the new relay catalog 


















One of the new resistors being sol- 
dered into place across metallic ter- 
minals in a printed circuit. These pre- 
cured resistors can be used with chassis 
materials that could not stand curing 
temperatures of 300 c. 





To obviate the need for heat-curing 
after placement in the circuit, the tape 
is now being used in a pre-cured form 
having wire leads. The new resistors 
are made by pressing uncured re- 
sistor tape against both sides of suit- 
able wire or metal-ribbon leads. These 
units are then cured and can be solder- 
ed or spotwelded into circuits through 
the leads. 

Characteristic advantages of the 
NBS tape resistor—compactness, sta- 
bility, high-temperature operation— 
are largely retained in the new design. 
The new resistors may well prove 
more economical to manufacture in 
quantity than other types having less 
desirable characteristics. 

The basic resistor is made by coating 
asbestos-paper tape with a mixture of 
carbon black or graphite, silicone 
resin and solvent. Dimensions are 
standardized at 42 in. long and about 
4s in. wide. A wide range of resistance 
values are obtained by using a variety 
of coating formulations. 

Leads for the pre-cured resistors 
are made of thin silver or silver-plated 
copper ribbon. The leads extend 1% in. 
beyond the resistor. Thickest part of 
the pre-cured resistor is between 0.012 
and 0.015 in. 

Preliminary tests indicate that the 
pre-cured tape resistor, when support- 
ed in air by its leads alone, will not 
provide the full dissipation of 0.25 w 
at 200 C for which the basic resistor 
was designed. Further tests are being 
made and a suitable derating curve 
will be prepared. Ooo 





Heat Exchanger for 
Totally Enclosed 
Motors 


ISSIPATION of heat has hereto- 
fore limited the size of totally 
enclosed fan-cooled motors. The prob- 
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A glance at the drawing shows the advantages of QUICK-LOCK’s efficient 
design. QUICK-LOCK speeds up the mounting and demounting of de- 
tachable panels, works equally well on curved or straight sheets. 

QUICK-LOCK is adaptable to many different fastening applications in 
the aircraft, automotive, railroad, electrical and appliance fields. Let 
Simmons engineers help you cut assembly costs. Write for literature 
and samples today. 


StmMONS FASTENER CorPoraTION * 1752 No. Broadway, Albany 1, New York 


| 


| QUICK-LOCK 


ROTO-LOCK 
LINK-LOCK 


PRODUCTS AND REDUCE ASSEMBLY COSTS 
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visit BOOTH 119 wartionat ELECTRONICS CONFERENCE + CHICAGO + SEPTEMBER 29-31 lem is particularly acute on d-c mo- 


tors used in adjustable speed drive 
systems where the speed may vary 
ACCURATELY MEASURES from 1800 rpm down to 200 rpm. 
On large horsepower a-c motors water 


Rate of Acceleration or Motion cooling has been used and in others 


air tubes extending through the stator 
° laminations. A more recent applica- 
Yee To 20,000 Per Sec. Without Contact tion of the air-to-air heat exchanger 
principle has permitted totally en- 
closed adjustable speed d-c motors 
to be built in sizes up to 150 hp by 
the Reliance Electric & Engineering 
Co., Cleveland 10. 
The heat exchanger is mounted on 
a pad on top of the motor and is pro- 
vided with a separate 1%-hp, 3- 
IMPULSE phase 3600-rpm motor to drive inter- 


GENERATOR 


Small low cost electromagnetic pick-up amplifies electrical im- 
pulses for counting recurring operations, revolutions, sequences, 
cycles or motions. It produces a voltage output proportional to 
the object's rate of speed. And may be actuated by the dis- 
placement or vibration of any magnetic material in the field 
of the pick-up. Such as a slot or keyway in the rim of a wheel 
or shaft, the teeth in a gear, or any magnetic part on a moving 
body. Consult Our Engineers On Your Particular Problem. 


Write for Bulletin MP 552 Today! 


ELECTRO PRODUCTS LABORATORIES 


4501-Mu North Ravenswood Ave., Chicago 40, Ii]. In Canada: ATLAS RADIO CORP., LTD., Toronto 





nal and external fans independently 
of the main motor, with its wide range 
of speeds. Clean internal air is re- 
circulated around the field coils and 
over the armature and through the 
internal sections of the heat exchanger. 
The latter is made in sections of cast 
aluminum, pictured, with internal and 
external fins for maximum heat dis- 
sipation. Air velocity through the 
internal sections is 2900 fpm and 
between the cover and the exchanger 
bank, the outer fan pumps ambient 


eae Mao aes | air at 3300 fpm. 


, In the new design, the use of wide 
— We make them all, ranging from 2- and 3-electrode crystal P : 8 er : 

: | exposed aluminum fins, plus the high 
holder bases and standard octal headers, to 14- and 18-terminal i Lt, die ale te meee ast 
headers for sealed Transformer and Relay applications — with a verocity at waicn £ ” ur is swept pas 
wide selection of styles and sizes in our series of basic designs. | them, tends to keep them clean. 


Tae aa Should they become fouled with for- 


eign matter, they can be cleaned 
— We also manufacture Sealed Headers and Terminals to meet by wire brushing after removal of 
special requirements, and will be glad to quote upon receiving | the cover. 
your specifications. Because cooling efficiency has been 
increased, use of smaller motors for 
— We have facilities for handling the complete assembly of many a given horsepower is possible. This, 
units — including wiring, evacuating and pressure-filling enclosures. in turn, makes it possible to build 
totally enclosed motors up to 150 
— Just off the press, a new Hermaseal catalog, with descriptions hp—double the limit previously ae 
and specifications of some of our standard Sealed Headers and | Posed. The new units are also avail- 
Terminals. Write for your copy today! | able in sizes up to 150 hp with Under- 
writers and Bureau of Mines approval 


& = ; "2 7 ows as : laa ie 
lide ) THE HERMASEAL CO, Inc. Elkhart 15, Indiana for use in hazardous atmospheres, such 


as coal mining. ooo 





(Continued on next page) 
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WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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DIGITAL 
COMPUTER 


RESEARCH 


Your inquiry is invited concern- 
ing a position on our staff if 
you are experienced in the design 
and development of automatic 
data processing systems for mili- 
tary, industrial and commercial 
applications. 
eo 
Logical Design 
Component Development 
Programming 
Magnetic Recording 
Circuit Design 
| Input & Output Devices 


HUGHES 


Research and | Development Laboratories 
Engineering Personnel Department 


Culver City, Los Angeles County, California 


Assurance is required that the relocation of the 


applicant will not cause the disruption of an urgent military project. 
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Photoelectric Device 
Measures Oxygen 
in Blood 


Unit using infra-red cell 
warns pilot of approaching 
oxygen starvation. 


YPOXIA—oxygen starvation—is a 
H condition of great concern to 
pilots who fly at high altitudes. The 
instant before it attacks, the flyer feels 
an unexplained sense of freedom and 
exhilaration. The next moment he 
slumps unconscious and is unable to 
do anything to save himself. 

The Commandant of the Air Force 
School of Aviation Medicine, San An- 
tonio, Tex., Major General H. G. 
Armstrong, now Surgeon General ot 
the U. S. Air Force, suggested to Dr. 
Kurt Kramer, then of the school’s De- 
partment of Physiology, that it might 
be possible to design a warning de- 
vice that would let the pilot know of 
approaching hypoxia. 

Using as a basic principle the fact 
that blood changes color—from bright 
red to dark red—as the oxygen con- 
tent decreases, Dr. Kramer designed 
this experimental system. He was as- 
sisted by Capt. D. E. Timmons and 
had the technical aid of a local elec- 
tronics expert, Harry Mayne, whose 
Petty Laboratories. built the instru- 
ment. 

The device is roughly the size of a 
small portable radio. It has a minute 
lamp bulb and an infra-red photoelec- 
tric cell built into the ear cover of a 
pilot’s headset. The bulb passes a ray 
of red or infra-red light through an 
artery in the transparent cartilage of 
the ear. The cell picks up the ray and 
transmits the signal to an amplifier. 
As the blood darkens, less light is 


| received in the cell, the amplifier reg- 


| 


isters the change and the pilot is 
warned by flashing lights or a buzzer. 


| The warning system is adjusted to op- 


erate when the oxygen saturation in 


| the blood falls below a predetermined 
| amount. 


Eperiments have shown that a set- 


| ting that notifies the pilot when his 
| blood oxygen falls to 80 per cent, 


from a normal of 98 per cent, allows 
ample warning under most conditions. 
At 24,000 ft, with such a setting, the 
signal light flashes within 60 sec after 
the oxygen supply drops to 80 per 


| cent. The flyer then has 5 min before 
| he loses the power to act. This is am- 


ple to allow the pilot to adjust his 
mask, draw on an emergency mask 
or descend to a lower altitude. At 
39,000 ft, the warning flashes within 
25 sec but at that height, the pilot 
has only 1 min of useful conscious- 
ness left. 

For the past year, the device has 
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Put new “HOOK” 
your product’s new LOOK 


RESTAURANT COFFEE 
BREWER HEAD 
Cory Corporation 


WIRE 


SALT TABLET 
DISPENSER 
Morton Salt Co. 


INTERCOM 


TURNTABLE 


Crescent Industries, Inc 


HOUSEHOLD ELECTRIC 
SPRAYER 
Handicraft Division 
Burgess Battery Co. 


> 


A “new look” in anything you sell is 
good for business. But you need some- 
thing more to get a second look from 
buyers these days. 

That’s why many manufacturers turn 
to the versatile phenolics—our specialty 
at Durez—when products go into re- 
design. With these plastics the some- 
thing more can be lower cost, longer 
service, lighter weight—often all these 
plus greater visual appeal. 

By redesigning this commercial cof- 
fee brewer head and using Durez, Cory 
saved more than 50% in weight and 
eliminated several machining opera- 
tions. Burgess ended the need for as- 


sembly with jigs, got self-insulation the 
former material lacked, and a sprayer 
nozzle of wider utility. Morton re- 
duced the number of parts in its salt 
dispenser from 29 to 9. The Crescent 
“Steno” recorder unit turntable ended 
reject trouble and cost 30% less, in- 
stalled. 

In Durez we have developed the 
well-known mechanical, electrical, and 
chemical properties of phenolics in 
many combinations of industrial im- 
portance. Your custom molder can 
help you to add more ‘“hook”’ to your 
new products. Durez technical coun- 
sel is freely available, of course. 


PHENOLIC PLASTICS THAT FIT THE JOB 


SEPTEMBER 1952 


MOLDING COMPOUNDS 
Desh ae or aa So 8 


PROTECTIVE COATING RESINS 


Our monthly ‘‘ Durex Plastics News” will 
heep you informed on industry's uses of 
Durex. Write, on office letterhead, to 
DUREZ PLASTICS & CHEMICALS, INC. 
1309 Walck Road, North Tonawanda, N. Y. 
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your requirments 


Ona 


small, 
powertul, 


synchronous, 
MOTOF iscenis rue 


MOTOR MOST 


POWERFUL FOR 
ITS SIZE 


48 in. oz. starting torque at 1 RPM. 
40 in. oz. synchronous torque 

at 1 RPM. 
Voltages up to 550 


(without resistors or accessories.) 
Frequencies 25 to 60 cycles. 


interchangable coils for different 
voltages. 

Exposed coil for greater heat 
radiation. 


Rigid metal gear case. 


Available in reversible type motor. 


Send for Bulletin 1050 


Subsidiary of EAGLE SIGNAL CORPORATION 


been tested in altitude chambers that 
can simulate atmospheric conditions 
up to 80,000 ft. Although it has yet 
to be tested in flight, the device has 
proved thrroughly reliable under the 
test conditions. After some minor 
changes, the device will be tested un- 
der actual conditions in a high-altj- 
tude laboratory airplane. Ooo 


“Shop Rights” in 
Employee Inventions 


ALBERT WOODRUFF GRAY 
Jackson Heights, N. Y. 


URING World War II while 

employed by the United States 
Army at the Signal Corps Engineer- 
ing Laboratories at Ft. Monmouth, 
N. J., a graduate engineer conceived 
an invention relating to an a-c gen- 
erator for maintaining a voltage out- 
put under varying loads. Later, in a 
suit brought by the government, this 
inventor was directed by the court to 
execute an assignment of this patent 
to the government by virtue of a pro- 
vision in his employment contract that 
such inventions should be the prop- 
erty of the government. 

In commenting on employer-em- 
ployee rights, on the other hand, 
when no such specific agreement had 
been made, the court made _ these 
points: 

1. “If he (employee) has made the 
invention on his own initiative and 
on his own time and resources, the 
invention belongs to him and the em- 
ployer has no rights in it. 

2. “If when engaged in a certain 
line of work for his employer he has 
devised or improved a method or in- 
strumentality for doing the work, 
using the property of the employer 
and the services of other employees 
to develop his invention and has con- 
sented to the use of the same by the 
employer, the invention is his prop- 
erty subject to an irrevocable license 
or shop right in the employer.” 

The court then made this important 
distinction: 

3. “If he makes an invention while 
employed in making investigations 
and conducting experiments for the 
purpose of making it, the invention is 
the property of the employer, who is 
entitled to the fruits of the labor for 
which he has contracted.” 

The principle was made by the 
Supreme Court in a case occurring 
shortly after the close of the Civil 
War: when an employer has paid for 
the time and contributed the mate- 
rials and facilities in the development 
and perfecting of an invention, the 
employer is entitled to use the article 
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® 
Pe macel 


ELECTRICAL TAPES 


What happens to a baked potato skin can- 
not possibly happen to PERMACEL Electrical 
Tapes. 

The potato skin becomes brittle and 
peels away. But PERMACEL, under intense 
heat, holds fast, because the adhesive 
doesn’t flow or give way. 

This heat stability gives you a wide 
safety factor in “bakes”...cuts down “pop- 
ups”...reduces rejections and rework. 

PERMACEL Electrical Tapes lower produc- 
tion costs. 

There’s a PERMACEL tape for every job. 
High-voltage Insulation, Noncorrosive- 
ness, Heavy-duty Holding, Quick Anchor- 
ing, Snug Conformance, High-heat Resist- 
ance—or what have you? Pass your “hot 
potatoes” to us. We have the products to 
handle them. 


INDUSTRIAL TAPE CORPORATION 
NEW BRUNSWICK, N. J. 


Makers of TEXCEL® Cellophane Tape, and a complete line 
of pressure-sensitive tapes for industry. 
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VG Get eee hig 


4 to 100 contacts 


POSITIVE POLARIZATION * FLOAT- 
ING CONTACTS © PRECISION MA- 
CHINED CONTACTS * VIBRATION 
PROOF ¢ MINERAL FILLED MELA- 
MINE BODY + FLAME RESISTANT « 
HI-DIELECTRIC AND MECHANICAL 
STRENGTH 


CTS aaa: 
4 to 100 contacts 


VOLTAGE BREAKDOWN 

(Sea level normal 

humidtiy) ..................3600 V. RMS 
CURRENT RATING 5 AMPS 
CONTACT SIZE ......... 20 AWG wire 
EFFECTIVE CREEPAGE ............ Ve in. 
MECHANICAL SPACING......5/64 in. 


CTS CU GAs 


Hexagonal type is provided 
with positive polarization 
and a Vibration Ring and 
Spring with detent locking 
action. Voltage breakdown 
at Sea level normal humid- 
ity. — 1600 V. RMS. 


- CATALOG WITH COMPLETE 
Se, DETAILS — AVAILABLE ON 
/ % REQUEST. TO DEPT. M-8 


45-0) NORTHERN BOULEVARD, L.1. ¢C.1, N.Y. 





| reported and 
| ments in mechanical drives as they be- | 
| came 


that embodies these elements he has | 
contributed; on the other hand, he is | 
not entitled to the ownership of the 
patentable idea to which he has made 
no contribution. The rule was laid 
down then that an employee perform- 
ing all the duties assigned to him may 
exercise his inventive faculties in any 
direction he chooses with the assur- 
ance that whatever invention he may 
thus conceive and perfect is his in- 
dividual property. This general rule, 
however, is subject to limitation if 
he is employed to devise or perfect 
an instrument or a means of accom- | 
plishing a prescribed result; after suc- 
cessfully accomplishing the work for 
which he was employed he cannot 
claim ownership of the invention 
against his employer. When so em- 
ployed and using the property of his 
employer and the services of other 
employees to develop and put into 
practicable form his invention, and 
explicitly assenting to the use by his 
employer of such invention, he gives 
his employer an irrevocable license to 
use the invention. 

Since that original decision, the 
rights of employers have been ex- 
tended by the courts to include a 
license to use the invention of an em- 
ployee created on the time and with 
the materials of the employer irre- 
spective of the “explicit consent” of 


| the employee. 


This license is the shop right to 
which the court referred in its de- 
cision ordering the assignment to the 
government of the patent relating to 
the use of a-c generators invented by 
that Signal Corps employee during 
World War II. oog 


Bibliography on 
Mechanical Drives 


ECOGNIZING that every motor 
drive involves a design problem in 
connecting the motor to its load, 
ELECTRICAL MANUFACTURING features 
discussed new develop- 


available. Other feature articles 
have reviewed current types of mechan- 
ical drive components and _ discussed 


| typical problems faced in applying drive 


elements. In this continuing program the 


| following articles have appeared during 
| the past five years: 


Mechanical Types of Variable-Speed 
Drives, August 1952, page 82, Syste- | 
matic analysis of five types of trans- 
missions and motor drives covering 
operating principle, construction, | 
power and speed range; a survey of | 
available types and _ sources of | 
supply. 

Silent Chain Drives, July 1952, page 
83. Discussion of design factors af- 





.- - for high temperatures 
.. + for high frequencies 
... for high voltages 


R/M Teflon tape is made by Ray- 
bestos-Manhattan, Inc., of Du Pont 
Teflon. This tough, flexible tape pos- 
sesses characteristics that are unique 
in one material and that recommend 
it for a variety of uses in the elec- 
trical insulating field. 

R/M Teflon tape has excellent elec- 
tric properties even at high voltages 
and high frequencies. It leaves no 
carbon residue along a_ discharge 
path and shows good arc resistance. 
It is practically inert chemically, has 
zero moisture absorption, and resists 
weathering. 

R/M Teflon tape has unusual heat 
stability and has been successfully 
and continuously used on electrical 
equipment at 482°F. without dam- 
age. Toughness, impact resistance, 
and ability to stretch make R/M 
Teflon tape an ideal material for 
insulation. \ 
A descriptive folder on R/M Teflon 


products will be mailed on request. 
Your inquiries are solicited. 


*Du Pont trade-mark for its tetra- 
fluoroethylene resin 


R/M TEFLON 
PRODUCTS 
include 
RODS, SHEETS, TUBES 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE DIVISION 
MANHEIM, PA. 


FACTORIES: Manheim, Pa. « No. Charleston, $.C. 
Bridgeport, Conn. ¢ Passaic, N.J. 
Crawfordsville, ind. 

Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC. Manufacturers 

of Asbestos TextileseMechanical PackingseIndus- 

trial Rubber Products ¢ Abrasive and Diamond 

Wheels e Brake Linings ¢ Brake Blocks « Clutch 

Facings e Fan Belts e Radiator Hose « Rubber 

Covered Equipment e Sintered Metal Products 
Bowling Balls 
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Cabinet and knobs of this ultra-high- 
frequency TV converter are molded of 
BAKELITE General-Purpose Phenolic 
BM-709. Their rich maroon color and 
smooth durable finish present an excel- 
lent appearance. 


Molded by P. R. Mallory Plastics, Inc., 
Chicago, Ill. 


This welding gun handle of BAKELITE 
High Impact-Resistant Phenolic BM- 
926 must withstand mechanical shock, 
heat of high-speed stud welding. By 
redesigning with phenolic plastics, 
overall weight was reduced 16 Ib. 


Molded by Plastic Research Products, Ur- 
bana, Ohio, for Nelson Stud Welding Di- 
vision of Gregory Industries, Inc., Lorain, 
Ohio. 


Why the best choice was 


The wide variety of BAKELITE Phe- 
nolic Plastics made it easy to pick 
the material that’s exactly right for 
the jobs pictured here. 

Looking for electrical resistiv- 
ity? Color and good finish? Mois- 
ture resistance? You can get them 


all in the right combination in 
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The insulating jackets on these high- 
voltage capacitors are molded of 
BAKELITE Low-Loss Phenolic BM- 
17748. They must withstand high 
temperatures and voltages, have low 
leakage and low power factor. 


Made by Jeffers Electronics Division, 
Speer Carbon Co., DuBois, Pa. 


Molding this range switch base of 
BAKELITE General-Purpose Phenolic 
BM-13838 reduced size, cut weight to 
one-sixth that of materials formerly 
used. Production and assembly are 
faster, more economical. 


Made by Square D Company, Molded In- 
sulation Division, Peru, Ind. 





Housing for Simpson Model 260 volt 
ohm milliammeter is made of BAKELITE 
General-Purpose Phenolic BM-120. 
It combines durability with smooth, 
attractive finish, lasting black color, 
and excellent electrical properties. 


Made by Simpson Electric Co., Chicago, 
Illinois. 





Ignition coil case molded of BAKELITE 
General-Purpose Phenolic BM-14316 
is moisture resistant, prevents “‘elec- 
trical choke.” Coil produces up to 
30,000 volts, must function between 
—80 deg. F. and 160 deg. F. 


Molded by Detroit Molded Plastic Corp., 
Rochester, Mich., for D. S. M. Electric 
Co., Detroit, Mich. 


Phenolic Plastics! 





BAKELITE Phenolic Plastics. 

And besides giving you the right 
properties, BAKELITE Phenolic 
Plastics make possible better de- 
sign, performance, and production 
economy. Look into them now. 
Our engineers will help you put 


them to work. Write Dept. EH-20. 


BAKELITE 


TRADE-MARK 


PHENOLIC PLASTICS 


BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


In Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont. 
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fecting performance and life for all 
commercial types; several case 
histories. 

Coordination of Electrical, Hydraulic 
and Mechanical Elements, May 
1952, page 104. How problems of 
accessibility, separation of mechan- 
ically interconnected components 
and physical arrangement were met 
in a transfer-type machine tool. 

Roller Chain Drives, April 1952, page 
114. Selection factors that influence 
performance and life in  motor- 
driven machine applications; drive 
conditions that lead to selections of 
such power transmission elements. 

Electric Drive Speeds Up Yarn Warp- 
er, December 1951, page 92. Mag- 
netic brakes employed in conjunc- 
tion with a variable-speed drive 
problem of increasing operating 
speed. 

Molded Nylon Gears for Fan, Decem- 
ber 1951, page 138. One piece re- 
places a three-part assembly. 

Mechanical and Electrical Factors in 
Servomechanism Design, November 
1950, page 76. Factors often over- 
looked that can have a substantial 
effect on dynamic performance; in- 
ertia, backlash, bearings, clutches 


7 and couplings. 
" | Magnetic Particle Clutches for Integral 


Horsepower Drives, August 1950, 
page 109. Unusual combination of 
; be sane seven drive characteristics obtained; 
These stainless steel wire in- . so 
h how speed, magnetic mixture and 
serts strengt on threads so seal friction influence selection of 
greatly that stripping is com- 


type. 
pletely eliminated in the hun- Electric Clutches Keep Motors Cool, 
dreds of electrical products 


February 1950, page 82. Problems 
and components where they in rapid starting, stopping and re- 
are now used. They allow you to utilize the full tensile strength versing solved with electric clutches 
of each cap screw in aluminum, magnesium, copper, brass, bronze, alone or in combination with brakes. 


white metal, fiber and plastics. Variable-Speed Drives Using V-Belts, 
You can...use smaller cap screws...use fewer cap screws... January 1950, page 86. Broad survey 
use shorter thread engagements...use cap screws to eliminate of types available for design-in 
studs or nut-and-bolt assemblies...use lighter bosses and flanges. oe soreenen ri’ nla 
Heli-Coil wire inserts, easily wound into slightly oversize tapped - . - vn ‘ . : 
holes, remain permanently in place, provide easy-running internal Designing a Portable Sound mengonten, 
Reenidie that : : : August 1949, page 74. Quiet gear 
at are immune to wear, galling and corrosion. eae : . 
Th ; ; drive was one of the important prob- 
e result is an improved product...cleaner in design, lighter, lems faced 
easier to ice... re mee f ; 
Service frequently at reduced manufacturing cost. Engineering Design of Electric Hoists, 
Case histories, pointing up these benefits, are presented in June 1949, page 78. Includes gear 
Heli-Call, new engineering periodical which is yours for the asking. ( 


design calculations used in develop- 
Mail the handy coupon today. ing a new model hoist. 





*Reg. U. S. Pat. Off. Factors Affecting Bearing Noise in 


pra eae ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe ee oe oe Small Motors, March 1949, page 78. 


HELI-COIL CORPORATION 


289 SHELTER ROCK LANE, DANBURY, CONN. 


Fifteen specific recommendations for 
selection of bearing type, housing 
design and mounting. 

Bearing Wear Caused by Electric 
Current, February 1949, page 108. 
Report on research conducted to 
find cause; how to prevent it in both 


i 
! 
I 
i 
i 
I 
! sleeve and ball bearings. 
4 
i 
i 
} 
i 
I 
; 


L) Please send catalog, giving full engineering specifications 
[) Please send Heli-Call, a free case-history periodical 
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Gearmotors for Built-In Service, No- 
vember 1948, page 104. Applicable 
AGMA $s standards; design factors 
affecting selection of the most serv- 
iceable type. 


COMPANY 


ADDRESS 


Magnetic Fluid Couplings Result in 
CITY. Z 7 Smoother Acceleration, May 1948, 
ONE.....siste ep 1712 


Leese eae nwaeaes e@neaeae eaaeseeeaewee eae aee we page 93. Description of new type of 
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Tallest of All 
Tall Buildings 


NEW YORK, May 1,1931—The 
Empire State Building erected 
on the site of the old Waldorf 
Astoria Hotel at 34th Street 
and 5th Avenue was officially 
opened today. 

Towering 102 stories above 
the street this massive 
structure has 
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FIRST IN PREFERENCE 


Remember when the mighty Empire 

State Building first stood as a giant 

among pygmies in 1931? Then Fansteel 

had been building dependable recti- 

fiers for more than seven years. Today, 

Fansteel continues to offer design engi- 

neers the facilities and experience that 

have made Fansteel a leading pro- 

ducer of quality Selenium Rectifiers. 

If you have a rectifier problem, consult with Dependable Rectifiers 
Fansteel rectifier engineers for design assistance. Since 1924 


22202 
FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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PANEL METERS 


by SUPREME 











































































































Every year more and more manufacturers are using Supreme meters as initial 
equipment in hundreds of electrical and electronic devices. Quality built in 
every respect with many outstanding features such as EFFICIENT ALNICO 
BAR MAGNET—SELECTED PIVOTS AND JEWELS—DOUBLE BRIDGE CON- 
STRUCTION—HIGH TORQUE MOVEMENT—STRONG TOUGH POINTER— 
RUGGED MOVING ELEMENT. Available in a variety of sizes and types with 
or without special dials. Write Supreme today about your meter needs. 


Our 25th Year Request for prices and delivery 


given prompt attention. 
SUPREME, INc. 












GREENWOOD 16, MISSISSIPPI 






DESIGN AND 
DEVELOPMENT 
ENGINEERS 


Electrical and 
Neer terials ectronics Insulating 


Ca and Wire 


“Bp uch AL. 
ASHEN Te 


Learn what TURBO 
INSULATION MATERIALS 
are doing today —and 
can do tomorrow 


Send For Your Copy of This Insulation 
Materials, Wire and Wire Markers 
Characteristics Manual 
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lf the harmful effects of oil, grease and 
sunlight, alkalie fluids and acids are handicapping 
your wiring work, be sure to investigate Turbo 
products. They are designed and constructed 

on an unusually different principle and offer 
many advantages not found in other types 

of wire and cable insulation materials. 
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This booklet on Turbonics includes installation ab, a. r 
drawings, photographs, blueprints and descriptive ; y J “ 





og 








suggestions for future planning incorporating 
new basic \Principles. You will benefit from the clay) 
improved "‘as rated"’ characteristics of modern r — 
electrical and electronics insulating materials. ann 
Write for your free copy . . . Engineering Dept. A 


For The Most Reliable Performance Be Sure 
The BRAND Name IS ON Ali Your Electrical 
& Electronic Insulating Materials, Wire, and 
Wire Markers. 
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INSULATING MATERIAL heaieaies 


THE WILLIAM ELLYN) AND CO., INC. 


DEPT. EM-9, WILLIMATIC, CONNECTICUT, U.§ 


TURBO Insulated Wires - Wire Markers - Extruded 
Varnished Saturated Sleeving and Tubing - 


SALES REPRESENTATIVES IN 






































clutch developed at National Bureau 
of Standards. 

New Standards for Fine Pitch Gearing, 
April 1948, page 80. Story behind 
the new standards; need for new 
production equipment. 

Selecting Anti-Friction Bearings for 
Limited Space, November 1947, page 
82. Survey of space-saving types of 
ball, roller and needle bearings, and 
miniature types. 

Engineering Smoothness Into Ball and 
Roller Bearings, July 1947, page 104, 
Design factors and _ specifications 
affecting vibration and noise; causes 
of vibration; noise testing methods, 

And many other articles in earlier 
issues reporting important develop- 
ments as they took place. For ex- 
ample see 1946 issues: February, 
page 123; July, pages 118 and 184; 


September, page 110. In 1945 issues: 
page 112; 


March, page 99; August, 
November, page 129. 








ABSTRACT 
and 
COMMENT 


Outlook for Metals 


T A _ recent meeting of the 
A American Zinc Institute in St. 
Louis, E. L. Shaner, editor-in-chief of 
“Steel” reviewed the general outlook 
of metals in the United States. He 
mentioned that any analysis of the 
outlook for metals must immediately 
concern itself with the impact of two 
world wars less than a quarter- 
century. 

Before these wars, we had abun- 
dant reserves of high grade iron ore 
and we had such liberal supplies of 
copper, zinc, lead and some other 
metals that we exported to other 
countries. The two wars completely 
changed our status, and now we must 
import many metals. We have no 
exportable surpluses unless it be in 
molybdenum and magnesium. We 
now import the following percentages 
of metals: iron ore, 8; zinc, 29; cop- 
per, 34; lead, 45; tungsten, 52; 
bauxite, 63; antimony, 79; cobalt, 90; 
manganese, 93; nickel, 99, and tin, 
100. 

Because changing world conditions 
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“We get CONSISTENTLY , 
EXCELLENT RESULTS 


a, 


with D-H ALLOYS” 


«+. Says Resistance Products Company, of Harrisburg, Pennsylvania 


This company produces precision wire-wound 
fesistors of utmost stability for electronic equipment used 
by the Armed Forces and for makers and users of test instru- 
ments, meters, and scientific apparatus of various types. 
The vital accuracy of much important equipment, therefore, 
is very dependent upon the quality of the resistors coming 
off the production lines of Resistance Products Company. 


In view of this, Driver-Harris is particularly gratified 
to have Resistance Products state: “Reflecting our experi- 
ence with Driver-Harris alloys is our large use of Karma 
wire. Currently, we are employing Karma for numerous 
critical applications where utmost stability, together with 
high resistivity and low temperature coefficient of resistance, 


is requisite. Consistently excellent results are being obtained. 
We have, in fact, used Karma with outstanding success ever 
since its introduction several years ago. It is our belief the 
development of this alloy constitutes a major forward step.” 


Karma* is ready to serve you, too; as are world- 
famous Nichrome* and Nichrome V, and over 80 other 
alloys developed by Driver-Harris for the electrical and 
electronic industries. We feel confident that, like Resistance 
Products Company, you'll realize exceptional advantages 
by putting one or more D-H alloys to work for you. Let us 
have your specifications. We'll gladly make recommenda- 
tions based on your specific needs and have our engineer- 
ing department help you obtain best results. 


rs 
KARMA ™* and world-fomous Nichrome 


are manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


*T.M. Reg. U. S. Pat. Off. 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario, 
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The symbol of 


QUALITY and 
PERFORMANCE 


aU - oS = \ 
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Whether it be for a delicate 
‘walkie-talkie’... or a massive 
arc welding machine... CORNISH 
aeimeCRT CME me ile 
produce it for you. Put your wire 


problems up to experts! 
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CORNISH WIRE COMPANY, inc 
90 Church Street, New York 7, N. Y. 


Branch Office: 
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could easily deny us present sources 
of metals, we must develop new 
sources at home and in strategically 
located areas abroad. In iron, the | 
treatment of taconite ores is being © 
investigated, and high grade iron ore 
deposits are being developed in’ 
Labrador, Venezuela, Liberia and 
other foreign lands. Processing facil-} 
ities are being increased so that our 
steel ingot capacity should be _ be-/ 
tween 117 and 118 million tons an- 
nually by the end of the year. 

Copper poses a much more difficult 
problem. Although new properties are 
being developed, no appreciable yield 7 
can be anticipated for two years or | 
more. This year, the total copper avail- 
able will be about 1,600,000 tons, 
With current domestic expansion, and 
if we can negotiate increased imports 
from Chile, supplies might reach 
1,900,000 tons late in 1953. 

Available supplies of zinc are about 
1,000,000 tons for this year, with ex- | 
pected increases of about one-third 
within a few years. The discovery of 
large deposits of zinc concentrates 
in Tennessee is a comforting fact to 
consider. Yearly requirements for lead 
are about 1,200,000 tons and _ last 
year’s trouble has been eased by 
dropping the import duty and the 
abandonment of allocations. 

During unsettled times such as 
these, and because of its importance 
in the aircraft field, aluminum be- 
comes one of our most important 
metals. Capacity to produce alumi- 
num is being doubled in a_ short 
period, and by 1953 we should be 
able to produce 1,500,000 tons an- 
nually. 


Overproduction Is Discounted 


It appears that any overproduc- 
tion that might result from a sudden 
slow-down of the present mobiliza- 
tion program would eventually be 
absorbed by the rapidly expanding 
consumer market. From 1930 to 1940 
the population increased 7.2 per cent 
and experts predicted the next decade 
would see another 8 or 9 per cent 
increase. Actually the increase was 
14.4 per cent, and even more im- 
portant, the number of families in- 
creased 27.7 per cent in the single 
decade. 

The increase in family units, and 
the disposable income at their com- 
mand, will be of great importance 
to metal producers, fabricators and 
users. Household appliances and 
number of family units go hand-in- 
hand. Some, such as _ refrigerators, 
electric ranges and automatic wash- 
ers are approaching some degree of 
saturation, but many have not really 
caught on yet. There are indications 
that 1960 will still find homes to fill 
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General American has had more 
than 50 years of successful 
experience in manufacturing for 
America’s largest companies. 
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For the first time, a one-piece, injection-molded battery 
case becomes standard equipment for jet planes. 

The engineering and unusual mold design enable 
General American to produce this one-piece molding with 
no taper on the outside and minimum taper on the inside. 

Weighing 874 lb. (compared with more than twice that 
weight for other materials) this jet battery case has greater 
cell volume, longer life and higher electrical ratings. 

General American’s Plastics Division is one of the most 
modern and versatile molding sources in the industry with 
injection presses ranging up to 300 oz. and compression 
presses up to 2000 tons. A complete source, from develop- 
ment to delivery... with facilities unduplicated any- 
where! Why don’t you find out about them right now? 
Write for our new brochure. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 S. La Salle St., Chicago 90, Illinois ¢ New York 17:10 E. 49th St. © Detroit 2: 2842 W. Grand Blvd. 
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CHACE 
BIMETAL 


Product of: 
Taylor Instrument Companies 
Rochester, New York 


This handsome three-in-one Taylor Remo-Set thermometer 
makes you the weather expert in your neighborhood. The window 
dial indicates the present temperature as well as the highest and 
lowest temperature since last resetting. It is easy to read, highly 
accurate and attractively styled in weatherproof beige plastic case, 
with large ivory numerals and graduations on green dial. The 
reliability of this Taylor instrument is largely dependent upon the 
actuating element of Chace Thermostatic Bimetal. 


A precision wound coil is anchored to a center stud, the present 
temperature pointer being attached to the outer end. Rising and 
falling temperatures cause the pointer to move the high and low 
indicators to the temperature extremes where they are locked in 
position, under hair-spring tension, by a ratchet mechanism. The 
maximum temperature indicators are pneumatically reset to the 
present temperature by a yoke, operated by a rubber diaphragm, 
and connected by a vinylite plastic tubing to a push button indoors. 


Chace Thermostatic Bimetal is manufactured in 29 types, in 
strips, coils, random long lengths and welded or brazed sub- 
assemblies. We also provide specialized tooling necessary to fabri- 
cate bimetal elements to customer designs. Before proceeding with 
your next design, we invite you to consult our Application Engineers, 
recognized authorities on temperature responsive devices—or write 
today for a copy of our new 32-page booklet, “Successful Appli- 
cations of Chace Thermostatic Bimetal,” containing engineering data. 


W. M. CHACE CO. 


1608 BEARD AVE., 





DETROIT 9, MICH. 








with the standard appliances, plus a 
much larger replacement base, and 
that items just starting, such as food 
freezers and clothes driers, will have 
tremendous market potentials. 


It would be possible to cite many 
other demands on metals in the years 
ahead, but enough has been listed to 
indicate that the potential is tremen- 
dous. To what extent we will be able 
to derive full benefits from this poten- 
tial depends on a large number of 
unrelated and related factors such as, 
war or peace, what kind of govern- 
ment administration are we going to 
have next, and can the supply keep 
up with the demand. Ooo 


Decentralization In 
Air Materiel Command 


O CLEAR UP the confusion of 
those who are or may be affected 
by decentralization of the Air Materiel 
Command, Wright-Patterson Air Force 
Base, Ohio, Lt. Gen. Edwin W. 
Rawlings, commanding general, re- 
cently restated the official reasons for 
the new policy. The main objects are 
to: (1) increase efficiency, (2) increase 
economy, (3) strengthen security, (4) 
make room for expansion, and (5) 
create stronger planning and manage- 
ment contro] functions. The new plan 
will duplicate operations of many 
large industrial firms, with Wright- 
Patterson AFB being the AMC home 
office and field purchasing agent; the 
depots comparable to jobbers, and 
individual bases as retailers and users. 
The Supply Division operates 
under a two-zone system whereby a 
depot in the western half of the 
country stocks the same items as a 
base in the eastern half. One of the 
two now becomes the prime depot 
and the other a zonal depot. The 
prime depot will have complete re- 
sponsibility for certain items, includ- 
ing requirements computation, dis- 
tribution, receiving, storing and ship- 
ping to bases all over the world. 

With prime responsibility for an 
item at one depot, the complete story 
on a particular item can be obtained 
from a single source. This will save 
a lot of postage, telegrams and time. 
Also, it will not be necessary to keep 
duplicate records at depots and at 
headquarters. 

Wright-Patterson AFB is already 
taxed for living space and transporta- 
tion facilities and the needs for ex- 
panding AMC can not be met there. 
Under the new system, expansion will 
be over the whole network, without 
overtaxing any single location. 

Having removed all details of buy- 
ing, receiving, storing, shipping and 
maintaining supplies from headquar- 
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RESEARCH —Central’s complete high quality line of tapping 
screws includes Types A-B-C-U and types 1-23 and 25 thread 
cutting varieties, scientifically developed over a period of years 
to insure trouble-free assemblies along production lines. They 
eliminate pretapping costs in hard or soft metals, fibre, asbestos, 
plastics and porous castings. 


KNOW-HOW — Produced on the latest type, high-speed 
equipment to hairline tolerances under rigidly controlled in- 
spection, Central Tapping Screws are heat-treated to pre- 
determined strength requirements and tested in our own 
laboratories. 


QUALITY —Central’s Tapping Screws are known for their clean, 
uniform threads and sharp points or cutting edges. Sturdy de- 
pendable types A-B-C-U and types 1-23 and 25 are obtainable 
in all head styles and sizes. 


CHICAGO, ILL. KEENE, N.H. 
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The Brush Models BK-1502N Magnetic 
Record/Reproduce Heads are precision 
aligned, dual channel units. They are 
designed so that they may be step- 
mounted side-by-side to provide 4 
channels of 14” tape. 








@ Individual channels are cast into 
one integral block of especially 
selected synthetic resin 

e All gaps in precise alignment 

e Mu metal shields between 
individual channels 

e@ Individual channel width, 0.044” 

Center to center spacing 

between channels .......... 0.125” 

SOMME UNI sis sscccssevensies 0.0004” 

Total inductance, 75 millihenrys 

Total resistance ............ 85 ohms 

Special design features can be sup- 

plied to meet your requirements 


Model BK-1502N Record/Reproduce 
Heads, like all other Brush Magnetic 
Recording Components, are the products 
of Brush engineering leadership and 
Brush skills in precision production. 























Write us for help on your magnetic 
recording problems. Your inquiries will 
receive the attention of capable engineers. 







DEVELOPMENT COMPANY 
3405 Perkins Ave. » Cleveland 14, Ohio 
Piezoelectric Crystals and Ceramics 
Magnetic Recording Equipment 
Acoustic Devices + Ultrasonics 
Industrial & Research Instruments 



















ters, stronger management control 
and planning functions can be exer- 
cised by headquarters personnel. 
Before the decision to decentralize 
was made, Gen. Rawlings pointed 
out, a careful study was made of 
AMC operations and industrial meth- 
ods. It was noted that for Sears. Roe- 
buck and Co., General Motors Corp., 
and the Ford Motor Co., decentraliza- 
tion has been going on for years. 
AMC planners realized that industry 
had already proved the values of de- 
centralizing a large operation—and 
AMC has become the biggest buyer 
and supplier in the United States. 
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More Aluminum for 
Normal Use 


- PEAKING before a recent meeting 
S of the New York Society of Se- 
curity Analysts, I. W. Wilson, presi- 
dent of the Aluminum Company of 
America, predicted that even with a 
return to a normal, peaceful economy, 
the aluminum industry will continue 
to look for greater capacity, not worry 
about overproduction. 

He indicated that the short-term 
aluminum supply picture looked good 
for three main reasons: stretch-out of 
the military program which has re- 
duced current military needs; poor 
distribution of aluminum as a result 
of the inflexibility of allocations under 
CMP; and bringing new capacity into 
production under the industry’s major 
expansion program. 

Alcoa is highly optimistic about 
aluminum’s long-range outlook for sev- 
eral reasons. The favorable price posi- 
tion of aluminum as compared to com- 
petitive metals; greater familiarity with 
aluminum; new and improved alloys 
and process, and wider availability of 
the metal because of expanded capac- 
ity will all have a pronounced effect on 
demand for the light metal and _ its 
alloys. 

“In less than two years, this nation’s 
domestic aluminum capacity will be 
able to produce nearly three billion 
pounds of aluminum,” he said. “Other 
things being equal, the market in nor- 
mal times can absorb this production 
readily—and may well need more.” 

While Alcoa is adding more than 
50 per cent to its pre-Korea aluminum 
smelting capacity, others in the indus- 
try are growing too. Just how much 
others are expanding was dramatically 
shown when Mr. Wilson stated that 
despite Alcoa’s huge increase since 
Korea, by the end of 1953 their share 
of the domestic industry's smelting ca- 
pacity will have dropped from a pre- 
Korean figure of approximately 50 per 
cent, to 40 per cent. 

In picking out industrial areas where 
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Comar Engineers will help you. 
Send for Free Catalog 
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Sharon ‘430’ is not a newcomer to the stainless 
I family — quite the reverse. It is the granddaddy 
There S more to the of successful stainless types. It antedates the 
chromium-nickel stainless steels by many years. It 
is a thoroughly tested steel with volumes of 
successful applications. 


Sharon 430 Stainless Automobile manufacturers have long used this 


material for complicated beading and trim where 

both the fabrication and end use have put it 

to critical tests. Hospital equipment, appliances, 
Steel Story than utensils, jewelry, hardware have all been 

made from Sharon ‘430’ successfully. Absorption 

towers, used in the manufacture of nitric acid, 

built of ‘430’ more than a quarter century ago, are 


you might think | still in everyday service. 


Sharon ‘430’ Stainless is available today with few 
restrictions as to end use. If you are in the 
market for a metal with above average qualities, 
get the whole story from your nearest Sharon 
office or write direct. Technical assistance is 
available without obligation. 


SHARON STEEL CORPORATION 
Shen Pe, 
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accelerated use of aluminum can be 
expected, Mr. Wilson specifically nam- 
ed the building field, architecture, au- 
tomotive transportation, major appli- 
ances and the electrical industry. 999 


Technical Information 
Service for Prime 
Contractors 


UALIFIED prime contractors of 
the Devartment of Defense may 
obtain bibliographies and copies of 
technical reports on practically any 
subject concerned with national de- 
fense, provided the material is pertin- 
ent to the contract they hold. This 
service is provided by the Armed 
Services Technical Information 
Agency (ASTIA) through its Docu- 
ment Service Center, U. B. Bldg., 
Dayton, Ohio, the ASTIA Reference 
Division of The Library of Congress, 
a regional office at 5504 Hollywood 
Blvd., Hollywood, Calif., and eventu- 
ally, at an office to be established in 
New York. 

ASTIA facilities include a “Demand 
Bibliography” service for cleared per- 
sonnel. This service provides photo- 
graphs of a group of index cards 
arranged to list groups of available 
documents in a specific field or on a 
given subject. The photographs are 
arranged on rolls which may be cut 
by the recipient into sheets for stap- 
ling. Each 3 x 5 in. card gives the title 
of the document, author or authors, an 
abstract of the content of the report, 
and other information. 

Qualified representatives of con- 
tractors may also use the reference 
facilities of the Library Section of the 
Document Service Center in Dayton. 
The reference service includes _re- 
search of index cards, listings of types 
of reports required, and information 
on the general contents of the reports 
themselves. When required, pertinent 
classified material will be mailed to 
the contractor’s representative. 

Additional bibliographic service is 
provided by the ASTIA Reference Di- 
vision of The Library of Congress, 
which provides at cost comprehensive 
bibliographes in most fields in which 
the Department of Defense is spon- 
soring research and development pro- 
grams. Bibliographies can also be 
tailored to the contractor’s particular 
needs with regard to period of time 
covered, types of literature (books, 
periodicals, research reports) included, 
extent of annotations or abstracts pro- 
vided, and kind of index furnished. 

In order to gain access to ASTIA 
material, the following three main con- 
ditions must be statisfied: 

(A) A secrecy agreement must be in 
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with STAR-KIMBLE BRAKEMOTORS 


e€ start-and-stop cycles are toughest, you'll find Star Brake- 
motors on the job, hour after hour, day after day! 






The extra-large braking area of Star-Kimble Brakemotors assures 
quick stopping, positive holding of the load—gives long service life 
with little maintenance. Small air gap between electromagnets and 
brake disc results in extremely fast release—allows motor to start 
smoothly, without friction drag. Other features: 


Brake discs mounted close to motor for low wear and strain on shaft 
and bearings. Magnets mounted away from motor for cool operation. 
Quick, simple adjustment of braking torque. Automatic re-set hand 
release—an exclusive, patented Star-Kimble feature. 


Remember . . . a Star-Kimble Brakemotor is a com- 
pact, integral unit—motor and brake built together 
to work together. Each Star-Kimble Brakemotor is 
designed for specific service requirements—by the 
company that pioneered disc brakemotors and has 
applied them successfully, for more than 25 years, 


Want to know how Star-Kimble 
Brakemotors work —what torque 
and motor ratings are available? 
Write for free Bulletin B-501-A. 


-KIMBLE 


MOTOR DIVISION OF 
LE PRINTING PRESS & MANUFACTURING CO. 


206 Bloomfield Avenue 














Bloomfield, New Jersey 





effect with one of the three Military 
Services. 

(B) The individual receiving the 
classified material must be cleared by 
one of the Military Services to the 
security classification corresponding to 
that of the material to be received. 

(C) The material requested must be 
required for the performance of a 
military or other governmental func- 
tion. 

Each civilian must meet all of these 
requirements. Representatives of con- 
tractors have access only to the ma- 
terial which has been approved for re- 
lease to their company. They must 
show their need for the material and 
cite the contract number for which 
they require the information. 

For further information, write to 
Chief, Service Division, DSC-S, U. B. 
Bldg., Dayton 2, Ohio. Ou 


Ductile Iron for Gears 


N a paper presented at the recent 

annual meeting of the American 
Gear Manufacturers Association, Bayo 
Hopper, chief engineer of Lufkin 
Foundry and Machine Co., Lufkin, 
Texas, presented data showing that 
gears of ductile iron can carry loads 
nearly equal to standard ratings for 
steel gears. 

Ductile iron is produced by the ac- 
curate addition of magnesium to gray 
iron in the molten state. A relatively 
simple procedure converts this gray 
iron into a spheroidal graphite or duc- 
tile iron having high tensile strength. 
The material is capable of 2 to 10 per 
cent elongation as cast, with a straight- 
line proportionality of stress to strain 
to a high proportional limit. Tensile 
modulus of elasticity is 25,000,000 psi. 

Molding practice is essentially the 
same for ductile iron as for cast iron, 
except that larger gates and risers 
more in line with cast steel practice 
are required because of the relatively 
high liquid shrinkage. The casting 
shrinkage is approximately the same 
as for cast iron; patterns made for cast 
or malleable iron are satisfactory for 
ductile iron. Because of the machining 
stock allowed on patterns for cast steel 
gears, these patterns, with only slight 
modifications, will generally be satis- 
factory for ductile iron castings. 

High strength and hardness can be 
obtained in the as-cast condition but 
ductility generally will be low. Anneal- 
ing reduces strength and _ increases 
ductility. Castings can be quenched 
and drawn for improved strength and 
control of hardness, giving tensile 
strengths from 79,000 to 140,000 psi, 
and yield strength from 65,000 to 
118,000 psi. 

Based on service tests and rating 
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ITS Bros. covers the entire range of lubricat- 
ing devices: Oil Hole Covers, Oil Cups, Grease Cups, 
Bottle Oilers, Gauges. Gravity-Feed, Wick-Feed, 
Constant Level, Vibrating Rod styles. Threaded or 
Drive-type. Elbow or Straight. 


IT’S Bros. offers the most complete selection 
of standard styles. 


IT’S consistent quality in design, materials 
and machining has made Gits Lubricating Devices the 
standard for industry for more than 40 years. 


GITSs Lubricating Devices are far-famed for 
solving tough oiling problems at low cost. 


IT’S Bros. Engineering Staff—true specialists 
in lubrication engineering — is at your disposal. 


GITS BROS. MFG. Co. 


1840 S. Kilbourn Ave. e@ Chicago 23, III. 


































Smooth, Quiet Operation 
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LORD Bonded-Rubber 


Mountings used in basic de- 
sign help to increase sales for 
manufac- 
turers. Inherent Vibration and 
Shock are actually “designed 
out” of the appliance, resulting 
in smooth operation and longer 
service life. For instance, the 
famous Blackstone Automatic 
Washer does its work quietly 
and efficiently with the “spin 
dry” basket mounted on the 
Lord bonded-rubber flexible 
mounting. This Lord bonded-rubber flexible mounting compensates 
for unbalanced loading of the “spin dryer” during the clothes-drying 
cycle. This is another of many examples in which Lord engineering 
experience and precision manufacturing technique combine to ad- 
vantage in basic design to speed up and increase end product sales in 
highly competitive markets. Consider increasing consumer preference 
for your product by using Lord vibration and shock control mountings. 


238 Lafayette Street 


1635 West 12th Street 







methods used for steel gears, ductile 
iron gears at 180 Brinell can be loaded 
to 90 per cent of the value for steel 
gears of the same hardness, and to 78 
per cent for 300 Brinell. Hardness dif- 
ference currently employed for gear- 
and-pinion combinations in __ steel 
should be maintained. OoOd 


Simplifying Names of 
Aireraft Parts 


DENTIFICATION of many air- 
craft parts will soon be made 
easier through a recent move that will 
reduce by 25 times the number of 
titles different manufacturers now 
give to similar parts. Under the plan, 
announced by Air Materiel Com- 
mand’s Supply Div., approximately 
150,000 various manufacturers’ part 
names will be condensed to about 
6,000. Parts involved in the stream- 
lining program, which will be set up 
under the Federal Catalog Program, 
are only “peculiar aeronautical items” 
—those made by one manufacturer 
and used solely in his end product. 
For example, different manufacturers 
formerly called their rudder trim tabs 
by 15 different names, yet the parts 
performed the same function and 
were roughly similar in construction. 
Not only will the new system be a 
boon to designers and engineers in 
titling drawings of aircraft and areno- 
nautical equipment for the govern- 
ment and simplify supply procedures, 
but it will provide more adequate 
and consistent information for Air 
Force and manufacturers’ supply and 
parts catalogs, records, aeronautical 
drawings and procurement docu- 
ments. The item names will be pub- 
lished in the MBCA Alphabtetic In- 
dex of Names, developed jointly by 
members of the Department of De- 
fense and governmental civil agencies 
under Munitions Board direction. The 
index will be distributed in the form 
of a Military Standard to be pub- 
lished by the MBCA. Further infor- 
mation can be obtained from the 
Commanding General, Headquarters 
Air Materiel Command, Wright-Pat- 
terson Air Force Base, Ohio. Atten- 
tion: MCMSI. oOOO0 


Aluminum Guidebook 


ETTER utilization of aluminum 

is promoted in a booklet “The 
Aluminum Symposium,” containing 
technical papers delivered at a sym- 
posium on aluminum held at the 
Army’s Engineer Research and De- 
velopment Laboratories, Fort Bel- 
voir. The meeting, one of a series on 
“Materials and Design for Light- 
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E.. over 70 years extra strength and stamina have been 
bred into Electro Dynamic motors to fulfill the most 
exacting demands of industry. 







To give added years of dependable, low-cost operation, 
special skills and superior insulating materials are used 
to toughen the WINDINGS...“‘the heart of the motor.” 
The frames and housings are of rugged cast construction 
for rigidity and resistance to corrosion. 
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O DYNAMIC 
feat motors 


You'll find an E. D. motor for every requirement. All 
standard enclosures... 1 to 250 h.p. Write today for 
illustrated literature. 











E. D. also makes a complete line of Direct Current 
Motors and Generators. Literature on request. : De a Ss, — 






ELECTRO DYNAMIC: Division of General Dynamics Corporation + Bayonne, New Jersey 
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Fully Enclosed Transformer 
with wiring compartment 
and circuit breaker. 





Transformer for 
horizontal mounting. 


variable voltage 
control switch. 





Watertight 
Transformer. 


Plug-in 
Transformer. 





Open Type Transformer 
with mounting and 
terminal lugs. 


STANDARD, SEMI-STANDARD, SPECIAL? 


Jefferson makes millions of transformers yearly including many 
of standard design and application — many that are variations of 
standard with changes in mounting and terminal arrangements, — 
and a wide range of designs for special and very unusual applications. 

Because of 35 years of transformer design and manufacturing 
experience, you are assured not only engineering design excellence 
but uniform quality of manufacture for long reliable performance. 

From the inception of design to the final product, all steps are 
carried through in the complete modern Jefferson plant. Come to 


“Transformer Headquarters” with your next problem. 


JEFFERSON ELECTRIC COMPANY 


Pioneer Manufacturers of “Small” Transformers 
BELLWOOD, ILLINOIS 


JEFFERSON 
TRANSFORMERS 


262 


weight Construction” was sponsored 
with the cooperation of the three 
major aluminum producers. Alumi- 
num casting alloys and their prop- 
erties as structural materials are 
given in one paper. Various tech- 
niques for forming aluminum—cold 
forming, roll forming and stretching 
—are discussed in another and de- 
tailed data for each of these tech- 
niques are given in a related ap- 
pendix. Other subjects include the 
present status of the aluminum in- 
dustry and cost and stress considera- 
tions in aluminum structural design. 

The discussion on efficient machin- 
ing of aluminum alloys gives de- 
tailed recommendations. Welding, 
brazing, soldering, resin bonding, 
cold welding and riveting are re- 
viewed in another paper, which is fol- 
lowed by a discussion of the phsyi- 
ical phenomena underlying corrosion 
of aluminum and the measures used 
to protect against it. 

The paper on “Design for Alumi- 
num Castings and Forgings” discusses 
proper choice of manufacturing 
process, alloy and heat treatment to 
be used, dimensional details of the 
design, fatigue, creep and impact. 
The papers on “Fabricated Aluminum 
Alloy Structures” and “Designing with 
Aluminum” are complete with illus- 
trated examples. An extensively il- 
lustrated paper on “Design in Alumi- 
num Extrusions,” presents principles 
on extrusion press and die, manufac- 
turing limits, types of extrusions, cost 
factors, extrusion design and extru- 
sion applications. 

The publication, Pb 106 333, 
“Aluminum Symposium,” 142 pages, 
sells for $3.00 a copy. Orders should 
be sent to the Office of Technical 
Services, U. S. Department of Com- 
merce, Washington 25, D. C., and 
accompanied by check or money 
order made payable to the Treasurer 
of the United States. goog 


Processing of High 
Voltage Rectifiers 


HE complete technical report 
covering the background of the 
article “Development of 40-Voltage 
Selenium Rectifier Plates,” by J. T. 
Cataldo, published in ELectrricaL 
MANUFACTURING May 1952, page 102, 
has been made available through the 
Office of Technical Services, Depart- 
ment of Commerce. The final report 
of the work done by the International 
Rectifier Corporation, Los Angeles, for 
the Squier Signal Laboratory, Fort 
Monmouth, N. J., under Contract No. 
DA-36-039 SC- 107, covers the period 
from June 1, 1950 to May 31, 1951. 
During the period, 3530 experi- 
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FOR A DEPENDABLE HIGH-TEMPERATURE ALLOY 
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Incoloy is comparabl to Inconel® in resistatiée to oxida- 
tion. It is strong at elevated temperatures and because of 
its lower nickel content, it is superior to Inconel in resistance 
to sulfur attack. 











It is the latest development of the Inco High-Tempera- 
ture Engineers. And its use is permissible for applications 
described in Schedule C to NPA Order M-80. 











It offers good workability and has good welding proper- 
ties. Incoloy is not embrittled by prolonged heating at inter- 





mediate temperatures. It is supplied in the usual mill forms 





—hbillets, rounds, flats, hexagons, sheet and strip, tubing 





and wire. 










Of course, Incoloy, like all Inco Nickel alloys, is on ex- 
tended delivery due to defense orders. Therefore, it will 





pay you to anticipate your needs well in advance. Give 





NPA rating and complete end-use information when ordering. 





And remember, you can always count on Inco High- 
Temperature Engineers to help you solve your metal 





selection problems—write today for a copy of the High- 





= > Temperature Work Sheet. It is a simplified form for use in 






describing your particular material problem. 
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Heat- Resisting Applications 





The International Nickel Company, Inc. 


67 Wall Street, New York 5, N.Y. 
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Combined Reprint on 


Motor Protection 


AS a service to readers who need file copies of related 

articles in ELECTRICAL MANUFACTURING on protection 
of motors from overload, all of the titles in a recent bibli- 
ography (June 1952, page 308 ) have been combined in one 


reprint. 


This 52-page booklet includes eight feature articles on 
various approaches to the problem of protecting motors 
and other power sources from overload while providing 
short-circuit protection to circuits and wiring. Subjects 
covered include: Interpretation of ratings, calculating 
motor-temperature curves, fuses vs circuit breakers, dual- 
element fuses, thermal overload relays, inherent overheat 


protection and fully magnetic circuit breakers. 


Booklets are 8% x 11 in., printed on heavy paper and 
saddle stitched. Each article is reprinted in full with all 
original illustrations, tables and charts. 


To keep handling expense (and price) to a minimum, 
these combined reprints are offered only on orders accom- 
panied by remittance.. Prices include mail or shipping ex- 
pense. Grouping of orders is encouraged; note that addi- 
tional copies in any one shipment are offered at a sub- 
tantially lower price. 


Single copies of this 52-page booklet “Overload Protec- 
tion for Electric Motors” are $1.50 each; additional copies 
in any one shipment are $1.00 each. Send orders with 
remittance (plus 3 per cent sales tax for New York City 
deliveries) to 


J. A. CAMPBELL 


Director of Reader Service 


THE GacE PuBLIsHING COMPANY 


1250 Sixth Avenue, New York 20 








mental rectifier cells were tested, 
Three selenium coating methods were 
studied: pressed powder, molten ap- 
plied method and a combination of 
the two in a double layer. The pressed 
powder method proved most suited to 
the manufacture of 40-volt cells—due 
to its excellent forward conductivity, 
The double-layer method was used for 
60-volt cells, still under development. 

A large number of artificial barrier 
materials were studied. It was found 
that a double artificial blocking layer 
consisting of an organic layer over an 
inorganic layer resulted in a marked 
gain in reverse rating. The addition of 
selenium dioxide and amines to a 
polystyrene lacquer, for instance, re- 
sulted in plates that formed in reason- 
able time to very high reverse voltage 
cells. A magnesium nitrate, calcium 
hydroxide barrier applied under the 
organic layer was found to definitely 
improve the reverse voltage ratings, 
although some increase in forward 
resistance occurred. 

The final design cells had aluminum 
base plates coated with high purity 
powered selenium —_ approximately 
0.005 in. thick with about 0.010 per 
cent chlorine added. Front electrode 
consisted of an alloy of 52 per cent 
bismuth and 48 per cent cadmium, 
melting at 145 C. Barrier layer lacquer 
was made from 75 parts cellosolve 
acetate, 20 acetone and 5 nitrocellu- 
lose lacquer. The 40-volt cells were 
given an amine-saturated mineral oil 
treatment prior to forming, which was 
done with 5 to 10 times the normal 
leakage current passing through the 
cell in the early stages. 

Final Report PB 106312, “Selenium 
Rectifiers, High Voltage Plate” sells 
for $10 in photostat form and $3.50 
in microfilm form. Orders should be 
directed to Library of Congress, 
Photoduplication Service, Publication 
Board Project, Washington 25,0 0 0 


Temperature Effects 
on Nickel 


TUDIES made at the National 

Bureau of Standards on_high- 
purity nickel shows that in general the 
metal’s yield and tensile strength, and 
also the ductility at maximum load, 
tend to decrease with increase in 
temperature. The elongation at com- 
plete fracture attains a minimum at 
about 500 F. However, irregularities 
appear in the usual trends of some of 
the tensile properties in the tempera- 
ture ranges of about 80 F to 300 F 
and 500 F to 700 F. Strain aging 
apparently occurs in the range 80 F 
to 300 F, and Curie point behavior 
in the range 500 F to 700 F, while 
recovery and_ recrystallization pre- 
dominate at temperatures of 1200 F 
to 1500 F. 
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Flame of a 5000° F oxyacetylene torch being applied to 
class H barrier insulation of a coil section. The insulating 
material...a product of Mica Insulator Company...is sili- 
cone glass fiber laminate interleaved with 10 mil. silicone 
rubber-coated glass fiber cloth. 





Torch being applied to a 2” plate of steel for the same 
length of time. 
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I 
The torch burned clear through the 2” steel plate, | 
but only melted some of the glass fabric in the l 
Mico class H insulation. | 
l 
l 
I 
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These tests are a dramatic demonstration of the extra 


safety that is built into Pennsylvania Transformers 
through the use of Mica Insulator Company Class H 
insulations. 

Pennsylvania Class H Sealed Transformers are safe 
against fire and explosion hazards, and against toxic gas 
effects. They can be operated in humid atmosphere, in 
high ambient temperature areas and in areas where 
flooding occurs. They need less maintenance... permit 
more frequent overloads. 


The Class H Transformers use silicone-glass, silicone- 








Twice the amount of water ordinarily applied for bushing flash-over tests was 
sprayed on this Class H Core and Coil Assembly, which was under full voltage 
excitation. The insulation resistance of the transformer remained at infinity 
megohms during the entire two-hour water test. After water had evaporated, the 
insulation still measured infinity megohms—indicating that the insulation had not 
been harmed. 


NIUETD class H insulation survives fire and water tests 


SHOWS WHY PENNSYLVANIA CLASS H INSULATED 
DRY-TYPE TRANSFORMERS ARE SAFER, MORE RELIABLE 


asbestos and silicone-rubber-glass combinations. Mica 
Insulator Company—a leader in the field of electrical 
insulation for 58 years—makes these and other class H 
insulating materials for many important applications 
in motors, generators, transformers, ignition systems, 
high frequency communication equipment, etc. 

Class H insulating materials are available in many 
different types and grades, standard or special. One of 
them may well be the answer to your electrical insula- 
tion problem, or may help improve your product. Write 


today for full information. 


MICA Yesulalion COMPANY 


Schenectady 1, New York 


Offices in Principal Cities 


LAMICOW® (Laminated Plastic) ¢ MICANITE® (Built-up Mica) e« EMPIRE® (Varnished Fabrics and Paper) « FABRICATED MICA 
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Our 
Personalized 


Steel Service 





























gives you more value 
for your dollar 

































14 warehouses to draw on—We will conduct 
nation-wide search for your needs—no extra cost. 


Technical assistance— Our product experts 
will work “full-time” helping solve your material 
or production difficulties—no extra cost. 


Complete shearing, cutting and burning service 
—QOur modern equipment enables you to get your 
steel cut quickly and accurately to your specifica- 
tions—regular warehouse charges apply. 


A “one-call’”’ source for all your steel needs— 
Carbon—Alloy—Stainless—Tubing— Aluminum 
—Machinery and shop supplies. We stock them 
all for you—no extra charge. 


Personalized Service—All of our people are 
trained to treat you right. 


J td) i Ke 


Your friendly U. S. Steel Supply salesman puts our serv- 
ice team to work for you. Why not let him help you? 


UNITED STATES STEEL SUPPLY DIVISION 
UNITED STATES STEEL COMPANY 


HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. ° WAREHOUSES COAST-TO-COAST 
BALTIMORE - BOSTON - CHICAGO - CLEVELAND - LOS ANGELES - MILWAUKEE - MOLINE, ILL. - NEWARK 
PITTSBURGH - PORTLAND, ORE. - ST. LOUIS - TWIN CITY (ST. PAUL) - SAN FRANCISCO - SEATTLE 
Sales Offices: INDIANAPOLIS - KANSAS CITY, MO. - PHILADELPHIA - PHOENIX 
ROCKFORD, ILL. - SALT LAKE CITY - SOUTH BEND - TOLEDO - TULSA - YOUNGSTOWN 











The tensile tests were made at tem- 
peratures ranging from —320 F to 
1500 F on annealed specimens of 
nickel of 99.85 per cent purity. The 
study was conducted by William D. 
Jenkins and Thomas G. Digges of the 
NBS thermal metallurgy laboratory. 

The new work is a continuation of 
previous NBS studies of high-purity 
copper and copper-nickel alloys. The 
two metals have unlimited solid solu- 
bility in each other, and these alloys 
have relatively high strength at ele- 
vated temperatures and are corrosion 
resistant in many environments. For 
these reasons the study of the copper- 
nickel binary system has considerable 
significance. 

Two series of tests were made of 
nickel, the first in the range from room 
temperature to 1500 F, the second 
from —320 F to 212 F. Standard ten- 
sile test specimens were heated and 
maintained at the desired tempera- 
ture, then tested in a hydraulic-tvpe 
tensile testing machine at a controlled 
rate of about 1 per cent per min. 

For the low range of temperatures 
the procedure had to be modified to 
permit the specimens to be fully im- 
mersed in a liquid bath during the 
testing in tension. Loading was con- 
trolled to produce contraction of the 
smallest section of the specimen at a 
rate of approximately 1 per cent re- 
duction of area per minute. A special 
reduction-of-area gage measured the 
change in minimum diameter of the 
specimen during testing. 

In both series of tests, specimens 
were extended to the point of fracture. 
Fractured specimens were examined 
metallographically and tested for hard- 
ness. For a detailed report of the 
study, see “Effect of Temperature on 
the Tensile Properties of High-Purity 
Nickel”, by William D. Jenkins and 
Thomas G. Digges, Journal of Re- 
search NBS 48, 313 (April, 1952). 


Est 


Thickness of 
Capacitor Paper 
APACITOR PAPER having nom- 


inal thicknesses of a few ten- 
thousandths of an inch is a vital com- 
ponent of electric devices. The pre- 
cise operation and control of these 
devices usually depends largely on the 
uniformity of the capacitors they con- 
tain and therefore on the thickness of 
the paper used in each capacitor. This 
circular describes and analyzes meas- 
urements made at NBS on some com- 
mercial thin capacitor papers by 
means of the interferometer, micro- 
meter microscope, mechanical micro- 
meters, and surface analyzer. 
Copies of NBS Circular 532 are ob- 
tainable for 15¢ from Government 
Printing Office, Wash. 25. oo0g 
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Now ...an extremely flexible high-temperature tubing... 


IRVINGTON Silicone Rubber-Coated Fiberglas* 


If you need a flexible insulating tubing that meets Class “H” specif 
cations—and particularly if you need it now—look into this new 
Irvington product! 


With the introduction of Silicone Rubber-Coated Fiberglas Tubing, 
Irvington offers to the electrical industry a product that, like the resin- 
coated type, meets all NEMA Class “H” requirements. In addition, 
this new tubing has the advantage of extreme flexibility. Its white 
color is a plus wherever appearance is a factor. 


AND ... Irvington Silicone Rubber-Coated Fiberglas Tubing is avail- 
able for immediate delivery! 


ate OF tHe 
wn zs Se 


tes 
*T.M. Reg. U. S. Pat. Off. by Owens-Corning Fiberglas Corp. a See = 


®@0060660808086886SG SS SCO O00 0086888 Ce 


Send this convenient coupon now Irvington Varnish & Insulator Co. EM-9/52 


qT e& | 9 Argyle Terrace, Irvington 11, N. J 


VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 


Plants: Irvington, N.J.; El Monte, Calif.; Hamilton, Ontario, Canada 


Get the full story—just mail the coupon for technical data sheet. 


Gentlemen: 
Please send me technical data sheet on Irvington 


Silicone Rubber-Coated Fiberglas Insulating Tubing. 
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When you cannot see 


inside the product 


“a 


ca 


it pays to look “inside” the manufacturer 
Magnet wire cannot be judged by externals. Hidden manufacturing 
variables quickly show up in the winding room ... on the test rack 


. or out in the field. 


Producing magnet wire of much better than usual quality . . . especially 
in the finer gauges . . . is Wheeler’s specialty. We invite users of this 
product ... whether large or small .. . to LOOK INSIDE WHEELER and 
see for themselves what we have to offer. Briefly, here is what you 
will find: 


A division of The Sperry Corporation, with all that means 
in background, up-to-the-minute facilities, excellent engineering 
and precision manufacturing standards. 


Préduction “under one roof” and under one control, from 
copper wire drawing to final inspection. 


Latest equipment for applying Formvar, Dipsol (liquid 
Nylon) and other modern insulation coatings as well as all 
types of natural and synthetic yarn insulation. 


Complete specialized enameling department. 


Comprehensive design engineering and manufacturing 
facilities for production of wire wound components, from basic 
coil to completed transformers and related equipment. 


If you are looking for a Dependable source with better than ordinary 
ability to help you, get in touch with us. 


WHEELER AA MAGNET WIRE 


AND WIRE WOUND COMPONENTS 
THE WHEELER INSULATED WIRE CO., INC., 1102 EAST AURORA ST., WATERBURY 20, CONN. 


Division of The Sperry Corporation 
14WH52 
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INDUSTRY 
STATISTICS 


Room air conditioner vol- 
ume of one million units an- 
nually predicted by 1961. 
Second-half upswing in TV 
production anticipated. Alu- 
minum output exceeds first 
half of peak war year by 17 
per cent. Steel stoppage im- 
pact still ahead. Industry ex- 
pansion goals set to speed 
defense program. 


Air Conditioning Equipment—With 
fast-growing consumer acceptance, in- 
dustry-wide sales of room air condi- 
tioners in 1952 are expected to reach 


_ 350,000 units as compared with 250,- 


000 units last year, according to a 
forecast by Harold B. Donley, general 
manager of General Electric’s room 
cooler department. Next year’s fore- 
cast for the industry is 400,000 units, 
an increase of about 14 per cent. Mr. 
Donley pointed out that during the 
past few years, more and more office 
and industrial buildings have been air 


| conditioned and more and more work- 
ing people, accustomed to mechanical 


air conditioning on the job, are de- 


| manding it through room air condi- 
| tioners for their homes. By 1961, he 


said, about 1,000,000 room air condi- 
tioning units are expected to be sold 
annually by the industry, with the 
private home as the principal market. 
By then, it is expected that the room 
air conditioner will come to be as 
much of a standard appliance as regu- 


| lar kitchen and laundry equipment. 


Machine Tools—Factory shipments 


| index of the National Machine Tool 


Builders Association rose in June to 
330.8 as compared with 323.0 in May. 


| The June shipments approximated 


$99.5 million in value, a level more 


| than 25 per cent above that of Janu- 


ary and more than three times that of 
June 1950. In contrast, production in 
the entire industry in 1949 was at a 
total monthly rate of $20 million. 
With the increased production, the 


ratio of unfilled orders to the demon- 


strated production rate has been re- 
duced to 12.6 to 1 as compared to its 
peak value of 23.5 to 1 in September 
1951. According to Dr. John R. Steel- 
man, Acting Director of Defense 
Mobilization, recommendations are 
now in the making on methods of 
maintaining a strong machine tool in- 
dustry as part of the mobilization base 
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Teamwork Starts with a Huddle! 


We processing your order through the Parker plant, the first objective is complete 
understanding. In this initial meeting all details of materials, design, die-making, pro- 
duction and testing are carefully worked out. Here is decided how to best solve the 
problems which are peculiar to your requirements. Each job going through here is 
carefully analyzed before work is started. This is where Parker's half century of exper- 
ience and know-how begins to pay off for you. 


Consult with a Parker representative on your next die-casting requirement. 


- = THINK OF 


OLLIE J. BERGER COMPANY, 139 North Clark Street, Room 1415, Chi- 
cago 2, Ill. Dearborn 2-4954 e WILLIAM H. BROXTERMAN, 2174 Buck 
Street, Cincinnati, Ohio Cherry 1623 e J. C. PALMER, 712 State Tower 
Building, Syracuse, N. Y. Phone 2-0194 e GIRARD L. PALMER, 405 
Farmington Ave., Hartford 5, Connecticut Hartford 3-1987 e HODGSON- 
GEISLER CO., 18917 James Couzens, Detroit 35, Mich. Diamond 1-2580 
e LARRY WARD, 1500 La Salle Ave., Minneapolis, Minn. Atlantic 1331 
e WARREN G. OLSON, 420 East Linn Street, Bellefonte, Penna. Phone 
4852 e DANIEL F. MARSH, 35 Chestnut Street, Girard, Penna. Phone 


3070 e EDWARD F. HIGGINS, JR., 4931 Laclede Avenue, St. Louis 8, Mo. 
Forest 6541. 


Parker White-Metal Company « 2153 McKinley Ave. Erie, Penna. 
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custom drawn 
custom insulated 
custom spooled 


to your most exacting 


Modern production techniques, 
and 30 years of “know-how" 
make it worth your while to 
send samples or blueprints to 
(KNOX) for the QUALITY and 
UNIFORM Electrical 


Specialties you need. 


requirements 


Tell us your wire problems 
and requirements. 

Our research, engineering and 
production facilities are at 
your disposal. Let us quote! 


HUDSON WIRE COMPANY 


GENERAL OFFICES: OSSINING, N. Y. * WINSTED DIVISION: WINSTED, CONN, 


Porcelain 


WET AND DRY PROCESS 


KNOX PORCELAIN CORP. knoxvitte 1, TENN. 







For the past fifty years (1901-1951) we 

have specialized in “Fine Wire Made 
Finer.” That is why Hudson-Winsted fine wires 
are the first choice of electrical, radio, television 
and electronic manufacturers whose products are 
noted for performance, reliability and long life. 


So just specify the electrical properties, flexi- 
bility, tensile strength, laying speed, uniformity 
and other characteristics you must have. Our 
Hudson and Winsted Divisions will meet and 
maintain your specifications. 











so that it may continue to operate at 
a high but stable rate. 

TV and Radio Receivers—Television 
receiver production in the first 6 
months of 1952 totaled 2,318,236 
units, a decrease of 33 per cent from 
the 3,457,519 units produced in the 
first half of last year, according to the 
Radio-Television Manufacturers Asso- 
ciation. Industry leaders, however, 
anticipate a second-half production 
total of 2,750,000 receivers, bringing 
the total for 1952 to over the 5 million 
mark. 

Radio receiver production in the 
first half of 1952 was 40 per cent 
under the first half of last year— 
4,838,343 units vs 8,007,905 units. 
Breakdown of the 6-month radio pro- 
duction total shows 1,831,877 home 
sets, 685,085 portables, 1,543,877 
auto sets and 777,504 clock radios. 
Home sets with FM facilities totaled 


while 57,483 TV sets with FM circuits 
were produced. 

Home Laundry Equipment — Fac- 
tory sales of standard-size household 
washers during the first 6 months of 
1952 totaled 1,423,629 units, off 22 
per cent from the 1,830,129 units sold 
in the same period last year, according 
to the American Home Laundry Man- 
ufacturers’ Association. Ironer sales 
during the first half of 1952 were 47 
per cent below sales in the first half 
of 1951—86,423 units vs 164,100 
units. Clothes dryer sales were slightly 
ahead of last year’s total for the first 
6 months — 227,463 units vs 217,966 
units—a gain of 4.4 per cent. 

Vacuum Cleaners—First-half factory 
sales of standard-size household vac- 
uum cleaners were off 4 per cent from 
sales in the first half of 1951—1,397,- 
331 units vs 1,457,866 units—accord- 
ing to the Vacuum Cleaner Manufac- 
turers’ Association. June 1952 sales 
totaled 206,939 units, however, as 
compared to 194,548 units sold in 
June of last year, a gain of 6.4 per 
cent. 

Stokers—Factory sales of mechani- 
cal stokers in June totaled 1896 units, 
an increase of 46 per cent over the 
number sold in May and 21 per cent 
above sales in June 1951, according 
to the Bureau of the Census, Depart- 
ment of Commerce. Sales in the Janu- 
ary-June period of 1952 aggregated 
8233 units as compared with 9368 
units in the same 6-month period of 
1951. 

Farm Pumps — First-half factory 
shipments of domestic water systems 
totaled 310,146 units valued at $30.2 
million as compared with 353,748 
units valued at $33.7 million in the 
same period in 1951, according to the 
Bureau of the Census. Of the 1952 
total, 124,646 units were deep-well 
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RED SEALS ARE ALSO AVAILABLE 
WITH SNAP RINGS AND METAL 
SHIELDS—ANY COMBINATION 
OF THESE THREE 
FEATURES ARE AVAILABLE 


N <&— SNAP RING 


RED SEAL Yl) 
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PROVED IN SERVICE --- 

Machine designers know they are com- 
petitively priced—all are interchangeable 
with conventional non-sealed bearings. 

Because SSF pioneered in the sealed- 

bearing field —the first to incorporate effective 

seals within the standard SAE width bearing 

—designers have come to depend on this store of 

engineering knowledge built into each Red Seal Bearing. 

They know, too, that the team-work of scsP field-engineers and 

design-engineers at Scs’s headquarters are theirs for the asking. 

SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.— manufacturers 
of sr and HESS-BRIGHT bearings. 


4 
\ 


2: ° 
SKF Puts The Right Bearing In The Right Place 
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Ont: 
Molybdenum 


TUNGSTEN 
MOLYBDENUM 
NICKEL 
NICKEL-CLAD 
COPPER 
and ALLOYS 


Cds e] 
WP Te ia 
TUBE 


eee tak “aig products can 


mee sel ee only be as good as 
specifications the parts you put 
. i into them! 


g SEND US YOUR BLUEPRINTS or 
_ SPECIFICATIONS FOR QUOTATIONS! | 


Tare aks muita eo 


508 25th St., Union City, N. J. 


Preverit Costy Burcu 






-VAP-OIL-TITE 
FITTINGS 


Fouled contacts cause costly because a collar covers metal 
burnouts and down-time. Use edges making burring unneces- 
VAP-OIL-TITE FITTINGS sary. Furnished in numerous 
with Plastic Covered Flexible types with body sizes from 
Metallic Conduit for Sure Seal- 3” to 2". Write or wire today 
ing of wiring on oil, water,dust for bulletin 4MT-104 giving 
and vapor tite equipment. types, sizes and prices, 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but eR AR Eee 


also makes fitting easier to install . 3600 Potomac Ave., Chicago 51, Illinois 


11 Park Place « New York 7, New York 











pumps while 185,500 units were of 
the shallow-well type. 

Oil Burners — Factory sales during 
the first 5 months of 1952 totaled 
220,854 units, off 17 per cent from the 
266,665 units shipped in the same 
period last year, according to the 
Bureau of the Census. Of the 1952 
total, 209,210 units were of the resi- 
dential type and 11,644 units were of 
the commercial type. 

Aircraft — Shipments of complete 
civilian aircraft, as measured by air- 
frame weight, amounted to 950,700 Ib 
in May 1952, according to a report 
issued jointly by the Bureau of the 
Census and Civil Aeronautics Admin- 
istration, Department of Commerce. 
During May, 330 planes valued at 
$20.4 million were shipped, compared 
with April shipments of 291 aircraft 
valued at $15.8 million. Total unfilled 
orders for civilian planes of 3000 Ib 
airframe weight and over amounted 
to 602 at the end of May, a decrease 
of one plane from the backlog at the 
end of April. 

Total airframe weight of the 1320 
aircraft shipped from January through 
May 1952 totaled 3,888,600 Ib, Dur- 
ing the same period last year, ship- 
ments of 1261 planes had a total air- 
frame weight of 2,252,400 lb. The 
value of shipments of complete air- 
craft during the first five months of 
1952 amounted to $81.1 million as 
compared with shipments valued at 
$36 million in the same period in 
1951. 

Aluminum—The U. S. aluminum in- 
dustry produced 17 per cent more 
during the first half of 1952 than it 
did in the first six months of 1943, 
peak production year of World War 
II, according to Donald M. White, 
Secretary of the Aluminum Associa- 
tion. The June primary production of 
154,952,241 lb brought the 6-month 
total to 923,072.606 lb, an increase of 
14.5 per cent over the same period 
last year, and almost 13 per cent more 
metal than the industry turned out in 
the entire year of 1946. 

Shipments of aluminum sheet and 
plate by the Association’s Sheet Divi- 
sion members were slightly higher for 
June—87,585,828 Ib against May ship- 
ments of 85,400,645 Ib, bringing the 
second-quarter total to 257,195,897 
Ib, a slight increase over the first 
quarter shipments of 238,732,108 Ib. 
Aluminum foil shipped in June by 
members of the Association’s Foil Di- 
vision showed a slight drop—6,030,198 
Ib as compared with 6,216,916 lb 
shipped in May, bringing the second- 
quarter foil shipments to 18,260,636 
Ib, as against the first quarter’s ship- 
ments of 18,329,027 lb. Permanent- 
mold and semi-permanent mold rough 
castings (except pistons) shipped by 
Foundry Division members in June 
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ventilating units 


bench tools 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-FIVE YEARS 
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Viz) J 


vinyl resin and compound 


To meet 
your exact specifications for: 


SIGNAL CORPS 
HOOK-UP WIRE 
TRANSMISSION CAE 
POT CORD 
BUILDING 


BO rt exacting your wire insulating specifications may be— 
th probably an OPALON resin or compound available 
Monsanto to meet your needs—or one can be compounded 
provide the maximum performance of any special charac- 


eristic you desire. 

OPALON 300, for example, can be compounded to meet the 
most rigid standards of insulation for military communications 
wire. In other compounds, OPALON is used for insulation of 
hook-up wire in radios and switchboards, of transmission cables 


for telephone and electrical systems, of portable cord for 
lamps and home appliances, of building wire for the wiring of 
a variety of electrical equipment. 

If, in addition to excellent general electrical properties, your 
insulation requires special characteristics such as resistance 
to ozone, oil, moisture, mildew and fungus, or low-temperature 
flexibility —look first to the whole range of OPALON vinyl 
compounds supplied by Monsanto for the properties you need. 

Wire coaters: For booklet “Dry Blending OPALON 300,” 
write: MONSANTO CHEMICAL COMPANY, Room 5803, Plastics 
Division, Springfield 2, Mass. 


Opalon: Reg. U.S. Pat. Off. 


s 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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were 2,156,059 lb, compared with 
May shipments of 2,550,227 lb. The 
second quarter shipments totaled 7,- 
283,720 lb as compared with 6,549,- 
946 lb for the first quarter. 

Steel—Effects of the steel stoppage 
will be felt heavily for the next 3 to 6 
months, according to Dr. John R. 
Steelman, acting head of the Office of 
Defense Mobilization. In his monthly 
report to the President, Dr. Steelman 
declared that momentum in military 
production, which built up rapidly 
between February and May, was lost 
in the strike period, and that effects 
of the stoppage will not be completely 
worked out of the military production 
program for an entire year. 

The report estimates that steel pro- 
duction will be only about 90 million 
tons this year, the lowest level since 
1949 and 14 per cent below 1951. 
Despite the shutdown, however, out- 
put of warplanes has continued to in- 
crease, Dr. Steelman stated. He was 
also optimistic on tank production, 
reporting that the new T-48 medium 
tank, which will replace the Army’s 
M-47, is now rolling off the assembly 
lines. 

Reporting recently on the inventory 
situation in industrial steel warehouses, 
Walter S. Doxey, president of the 
American Steel Warehouse Association 
stated that warehouse stocks have re- 
turned to their lowest point since the 
beginning of the defense program and 
are 40 per cent of normal post-war 
levels. Pointing to the fact that all of 
the inventory gains made since the 
previous low of September 1951 have 
been wiped out, Mr. Doxey said, “Al- 
though industrial steel warehouses 
under new NPA orders will receive a 
20 per cent increase in their minimum 
allotments during the next few 
months, it may be next spring before 
their stocks are balanced and ap- 
proach normal levels. Serving as they 
do nearly 600,000 users of steel, it is 
important that the customers of these 
steel distributors realize the difficulties 
that must be surmounted before all 
needed items are available and before 
complete warehouse services can be 
restored. 

“Efficient production by the steel 
mills calls for rotating production 
cycles,” he continued. “Each mill does 
not produce each month all of the 
sizes and shapes it has to offer. Some 
products are rolled each month, others 
are rolled on a two or three month 
cycle, and some products may be 
rolled only twice a year.” 

Expansion for Defense—The De- 
fense Production Administration re- 
cently has announced expansion goals 
for a wide variety of industries. The 
establishment of these goals under the 
defense expansion program provides 
the basis for Government assistance to 


ELECTRICAL MANUFACTURING 


PROBLEM: 


How to Reduce the High Cost of Platinum 
in an Electrode? 


GENERAL PLATE. 
Provided the Solution: with Platinum Clad 
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COPPER 






PLATINUM COPPER 


A well-known manufacturer was 
faced with the problem of how to 
cut the cost of a platinum electrode. 
Pure platinum was ideal but was ex- 
pensive and the supply short. 


vw. ¢ 





The problem was presented to General 
Plate whose engineers quickly found a solution by bonding 
a thin layer of platinum to a thicker, less costly layer of copper. 


The result was a General Plate composite material that gave 
the performance of pure platinum, and reduced costs considerably. 


In addition, General Plate was able to fabricate the complete 
assembly providing the manufacturer with further savings. 


No matter what your problem, it will pay you to consult with 
General Plate. Their vast experience in cladding precious to base 
metals, or base to base metals can overcome your problems... 
often reduce costs. 


General Plate products include . . . precious metals clad to Have You a Composite Metal Problem? 
base metals, base metals clad to base metals, silver solders, General Plate can solve it for you. 
composite contacts, buttons and rivets, Truflex® thermostat 
metals, Alcuplate®, platinum fabrication and refining, 

#720 manganese age-hardenable-alloy. Write for information. 





GENERAL PLATE 


: Division of Metals & Controls Corporation 
49 FOREST STREET, ATTLEBORO, MASS, 
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Combined Reprint on 
Servomechanism Design 


Ae a service to readers who need file copies of related 
articles in ExLecrricAL MANUFACTURING On servo- 
mechanism design or feedback control systems, selected 
titles from a recent bibliography (May 1952, page 302) 


have been combined in one reprint. 


This 56-page booklet includes the four Herst articles in 
1950 and 1951 on basic fundamentals of servo systems, 
types of systems, amplifiers and electrical and mechanical 
design factors. Three additional articles cover the full range 
of transducers including synchros, movable-electrode tubes, 
movable-core transformers, and a table listing and com- 
paring 17 specific types. Applications described are: con- 
tour follower systems, dynamic balancing machine, stress- 
strain recorder, motor speed control, hydraulic piston syn- 
chronizer, tension control, and others. 


Booklets are 8% x 11 in., printed on heavy paper and 
saddle stitched. Each article is reprinted in full with all 


original illustrations, tables and charts. 


To keep handling expense (and price) to a minimum, 


these combined reprints are offered only on orders accom- 


panied by remittance. Prices include mail or shipping 
expense. Grouping of orders is encouraged; note that addi- 
tional copies in any one shipment are offered at a sub- 
stantially lower price. 


Single copies of this 56-page booklet “Designing Servo- 
mechanism Systems” are obtainable for $2.00 each; addi- 
tional copies in any one shipment are $1.25 each. Send 
orders with remittance (plus 3 per cent sales tax for New 
York City deliveries) to 


J. A. CAMPBELL 
Director of Reader Service 
THe Gace PuBLIsHING COMPANY 


1250 Sixth Avenue, New York 20 





achieve the needed expansion. 
The recently announced goals are: 


High voltage switchgear and related 
equipment: An interim expansion of 
$50 million capital investment in pro- 
duction capacity over that existing on 
Jan. 1, 1952. The program to be com- 
pleted by Jan. 1, 1954. 


Industrial electric storage batteries 
(primarily for military use): Minimum 
expansion of $14.5 million capital in- 
vestment. Issuance of certificates of 
necessity for this goal now virtually 
completed. 


Domestic telegraph system: Capital 
investment of $50 million in new plant 
and equipment within the four years 
ending Dec. 31, 1954. Of this, only 
$20 million is to be considered for 
government assistance. 


Electrical connectors (Army-Navy 
type): Interim expansion of $7 million 
capital investment in production ca- 
pacity over that existing on Jan. 1, 
1951. The program to be completed 
by Jan. 1, 1954. Certificates totaling 
some $6 million already issued. 


Gears and gear drives: Goal of $20 
million capital investment in produc- 
tion capacity above that existing Jan. 
1, 1951, to be completed by Jan. 1, 
1954. Issuance of certificates now 
about 85 per cent completed. 


Mechanical power transmission (ex- 
cept gears and gear drives): Interim 
expansion of $4 million over Jan. 1, 
1951 production, to be completed by 
July 1, 1953. About one-third of this 
goal still open for issuance of certifi- 
cates of necessity. 


Miscellaneous metal working equip- 
ment: Interim expansion of $40 mil- 
lion in production capacity above Dec. 
1, 1950, to be completed by Jan. 1, 
1954. Issuance of certificates of neces- 
sity for this program about 90 per 
cent completed. 


Electronic products: An_ interim 
goal for electronic products, including 
end equipment, power and receiving 
tubes, transformers, coils, capacitors, 
resistors, crystals, relays and other 
components produced for defense, set 
at $396 million in new production 
facilities and equipment or additions. 


Materials handling equipment: An 
interim expansion goal established at 
$26 million capital investment in ad- 
ditional production capacity above 
that existing on Jan. 1, 1951, to be 
completed by Jan. 1, 1954. This goal 
includes industrial trucks and tractors, 
powered conveyor equipment, over- 
head traveling cranes, and other types 
of cranes, hoists and monorail systems. 

ooo 
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Pesco 
electric motors 


... are the result of years of experimental engineering research 
to produce a series of electric motors that would 

complement Pesco’s precision-built hydraulic, fuel and 

vacuum accessories. Suitable for a wide variety of 

special applications where specifications call for 6 to 120 

volt, d.c. and 499 to 6 h. p., Pesco motors are 

being widely used in aircraft and in industry because 

Pesco’s engineering development of six 

co-ordinated frame sizes means greater inter- 

changeability, eliminates duplication 


of parts and minimizes service requirements. 


24700 North Miles Road, Bedford, Ohio 
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Subminiature Electron Tubes 
Are Reliable 


(Continued from page 89) 


ee 


higher than that of equivalent miniature or octal-base 
tubes. This price disadvantage, however, is offset 
| somewhat by the fact that subminiature tubes are 


Further, the price of subminiature tubes is considerably 


“his | 


lel Ruiter lift) 
CNS 


MELE Vay 





ROBERTSHAW 

MODEL H-1 

Fig. 6—Subminiature tube sockets. (Left) Cinch 7-lead 
socket for flat-press tubes mounted vertically. (Middle) 
Cinch 5-lead socket for mounting tube parallel to chassis. 
(Right) Mycalex 8-pin tube socket, measuring 0.326 in. 
diam., can be had with either cadmium-plated brass or 
silver-plated beryllium copper terminals. 


“premium” or “reliable” tubes so that the long life and 
the reduced rate of tube replacement in many uses will 
compensate for the initially higher price. 

The degree of reliability and the expected lower 
cost, resulting from the steadily increasing subminiature 
tube production, is such that these tubes will constitute 
an important asset in future military and industrial 
electronic equipment and miniaturized subassemblies 
of the stationary and portable type. Oo 0 


Temperature control is combined with a single 
pole switch to provide a thermostat that has Acknowledgments 
many industrial applications. If the temperature 
at any dial setting—through any cause—exceeds photographs for this article: 
the temperature range of the control by approx- a aati ..3 > 

imately 7% in liquids or 12% in air, the cur- Cinch Mfg. Corp., Chicago 24, Ill. 

rent is automatically cut off and the switch Clarke Instrument, Div. of National Electrical Ma- 
locked in open position. The switch remains chine Shops, Inc., Silver Springs, Maryland. 
open until closed by pressing the manual reset Corning Glass Works, Corning, N.Y. 

button. 


The following sources furnished technical data and 


Federal Telephone and Radio Corp., Clifton, N.J. 


You can mount this control in any one of four General Electric Co., Electronics Division, Syra- 
positions. Standard size bulbs and capillary tube cuse, N.Y. 

lengths provide great flexibility to meet instal- General Radio Co., Cambridge 39, Mass. 

lation needs. Available in direct or reverse Mycalex Tube Socket Corp., Clifton, N.J. 


acting models with a maximum temperature “ National Union Radio Corp., Orange, N.J. 
range of 550°F 


Raytheon Manufacturing Co., Newton 58, Mass. 

Write for full information. Sonotone Corp., Elmsford, N.Y. 

Sylvania Electric Products Inc., New York 19, 
N.Y. 

The Staver Co., Inc., Bay Shore, Long Island, 


N.Y. 
TTT Tung-Sol Electric Inc., Bloomfield, N.J. 


THERMOSTAT DIVISION The \ poinreen Insts ument Co., Cleve and 14, Ohio 

Signal Corps Engineering Laboratories, Evans 
Signal Laboratory and Squier Signal Labora- 
tory, Fort Monmouth, N.J. 


ROBERTSHAW-FULTON CONTROLS COMPANY 
YOUNGWOOD, PENNSYLVANIA 
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Makes good products better... 
oe 


PRODUCT: 


This transformer 

is designed for use in the 
new Sylvania Television 
receiver. It helps stretch 
beam spot in a picture tube 
by producing scanning 
current to sweep the 
electron beam up and down 
on the face of the 

picture tube. 


PROBLEM: To design and build a 


scanning unit of minimum practical size that would 
function with maximum accuracy at all times. 


ANSWERS Choice of Kodapak Sheet IV enabled 
engineers to reduce size of transformer, build 
smaller chassis. Uniform dielectric strength 

(in excess of specifications) . . . uniform chemical 
composition and stable dimensions . 

helped assure reliable product, helped 

reduce unit manufacturing cost. 


For further information on 


this and other applications, address: Cellulose Products Division, EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


Sales offices: Sales representatives: Distributors: 


New York, Chicago, Cleveland, San Francisco, Los Angeles, Portland, 


Dallas. Providence. Seattle (Wilson & Geo. Meyer & Co.), 
Toronto, Montreal (Paper Sales Ltd.). 
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U.S. Air Force, Wright Air Development Center, 
Electron Tubes Branch, Wright-Patterson Air 
Force Base, Ohio. 

Department of the Navy, Bureau of Ships, Elec- 
tronics Division, Washington 25, D.C. 





Partial List of Types and Sources of 
Subminiature Electron Tubes kx 


PARTICULARLY IF THAT PROBLEM IS RELATED | X.."* a Filament Mfr ) 
TO FILTERING, COUPLING OR BY-PASSING | DIODES O 


RMC “‘DISCAPS” ceramic capacitors have proven to be 





6AZ5 Double diode 6.2 


Ss 
the answer to many problems encountered in the de- CK6110 Double diode ‘ : R 
sign of special purpose electronic control equipment. 6AZ6 Uhf double diode 63 NI 
Particularly true, when small size and greater mechan- 5641 Single diode 6.3 S 
ical strength is required. 9647 Single dic de 6.3 S 
RMC offers a full line of DISCAPS from 2 MMF to oe “taal : ae : L 
* vA 3 ( c ' 
30,000 MMF in the standard 600 working volt type 5829WA _ Uhf double diode 6.3 R - 
and many with working voltages up to 6000 V.D.C. 5896 Et Abin Mioihe 63 S 
They are available in the temperature compensat- 5903 Uhf double diode 26.5 Ss 
ing types as well as the Guaranteed Minimum Value 6110 Double diode 6.3 S 
Types. 6184 Uhf double diode 6.3 NI 


if you have a design problem that requires a capaci- 


SPECIAL-PURPOSE TYPES 
tor let us know. Our engineering department is at 












your service. 5643 Tetrode thyratron 6.3 Ss 
5644 Cold-cathode voltage regulator S 
59783 Cold-cathode voltage reference R 
You Can Rely on RMC ST83WA Cold-cathode voltage reference R ’ 
because we produce the 5787 aes oltage regulator 7 
complete condenser on 
including the dielectric TRIODES 
element. RMC control 
of all production phases De 6 AD4 High-mu triode 6.3 Ss 
. 6AK4 Medium-mu triode 6.3 S 
“6 eres guarantee of 6BEF7 Double triode 6.3 S 
quality and trouble- 2G21 Triode-heptode converter 1.25 F 
free operation. Every C1ll2 Uhf triode 6.3 NU 
DISCAP is 100% tested 1200 Double triode 6.3 NU 
for capacity, leakage 5676 Low-mu triode 1 -25 R, - 
iinet ote lepaaln. 5703 Uhf oscillator 6.3 F,R 
5703WA Uhf oscillator 6.3 R 
down. 5718 Uhf medium-mu triode 6.3 S 
(5897) 
5719 High-mu triode 6.3 S 
(5898) 
5744 High-mu triode 6.3 R 
Send for technical data and precogg 5ST44WA High-mu triode 6.3 R 
“ ” 5798 Medium-mu twin triode 26.5 GE 
specifications on RIKC “BISCAPS 5904 Uhf medium-mu triode 26.5 S 
5975 Uhf low-mu triode 6.3 R 
5977 Medium-mu triode 6.3 S 
— RMC 5987 Low-mu power triode 6.3 S 
‘6 99 6021 Medium-mu double triode 6.3 R,S 
DISCAPS 6111 Medium-mu double triode 6.3 R,S 
THE RIGHT WAY 6112 High-mu double triode 6.3 R,5 
TO SAY 6152 Low-mu triode 6.3 R 
6169 Uhf triode 6.3 NU 
CERAMIC 
CAPACITORS MANUFACTURERS’ CODE 


F—Federal Telephone & T—Tung-Sol Electric Inc. 
Radio Corp. 


a il S—Sylvania Electric Prod- 
GE—General Electric Co. oe 
RADIO MATERIALS CORPORATION ee ee ita Me ucts Ine. 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III. dio Corp. V—Victorean Instrument 
R—Raytheon Mfg. Co. Co. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
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Experienced buyers 
look at the Pedigree 


buyers of bqres Too 


THE COCKER SPANIEL, American member of a family that traces back to the 
14th century, is still a great favorite with sportsmen. Cockers are said to be 
so named because they were first used in hunting woodcocks. Affectionate and 
merry, they are perfect family pets. 


the forest to the finishing room, is handled by 


FOR ASSURANCE OF WuWa//7y 
FOR ASSURANCE OF S@/*V/CE 
FOR ASSURANCE OF F@/" POVCE 


OST corrugated containers look alike. But 
the difference shows up in performance. 


The famous Union shield trade-mark is your 
assurance that every step in making the box, from 


trained personnel in the largest Kraft pulp-to- 
container plant in the world. 


It symbolizes seventy-five years of leadership 
in designing, engineering and producing paper 
packages... plus long experience as one of the na- 
tion’s larger producers of Kraft container board. 


You can rely on Union shield-marked boxes to 
give you quality and service at a fair price—not 
only this year but for years to come! 


UNION Corrugated Containers \, 


UNION BAG @ Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N.Y. 


Corrugeted Container Plants: SAVANNAH, GA. + CHICAGO, ILL. + TRENTON, N. J. » JAMESTOWN, N. C, (Highland Container Co., inc.) 
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And today, it's the same 
story with the modern “‘flat- 
tops”. Technical progress 
has been made also in STAR 
porcelain products. Long ago 
we discarded the “single 
formula” for ceramic insulation. Specific formu- 
lae, with various mechanical and electrical prop- 
erties have been developed for hundreds of dii- 
ferent applications. Make it a point to investigate 
STAR porcelain for the properties you need— 
physical and dielectric strength, thermal shock, 
moisture resistance, and others. 





STAR 
Insulating 
BEADS 


Ball and socket type for insulating bare wire. Heat resistant. 
High dielectric strength. Low cost. Quickly applied. 13 stock 
sizes. Cut shows beads approximately half size. Send for 
samples. 





te HUMIDOLAIN 

weTUN Tele Ni. 

te THERMOLAIN 

% VITROLAIN 

te NU-BLAC 

we COMMERCIAL 
WHITE 


“COMPANY 


TRENTON, N.J 


PORCE 


41 MUIRHEAD /_L 


As: 





1AD4 


6BA5 
2E32 
1202 
5636 
5639 
5672 
5678 
5702 
5702WA 
5784 
ST84WA 
5797 
5840 
(5901) 
5851 


5875 
5899 
(5900) 
5902 
5905 
5906 
5907 
5908 
5916 
6147 
6153 
6154 
6205 
6206 


F—Federal Telephone & 
Radio Corp. 
GE—General Electric Co. 





Fig. 7— Adapter for 
“breadboard” mounting 
of subminiature tube in 
standard octal base (Syl- 


PENTODES 


MANUFACTURERS’ CODE 


NU—National Union Ra- ucts Inc. 


dio Corp. 


R—Raytheon Mfg. Co. Co. 
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vania Part No. 8HT3). 





Rf pentode :.25 R, T 
Pentode 6.3 S 
Rf pentode amplifier 1.25 F 
Rf beam pentode 6.3 NU 
Pentode mixer 6.3 S 
Video pentode 6.3 S 
Rf power output pentode 1.25 R, T 
~ Sharp cut-off pentode 1.25 R, T 
Uhf sharp cut-off pentode 6.3 R 
Uhf sharp cut-off pentode 6.3 R 
Uhf pentode, dual con. grids 6.3 R 
Uhf pentode, dual con. grids 6.3 R 
Semi-remote cut-off pentode 26.5 GE 
Uhf sharp cut-off pentode 6.3 S 
Rf power output beam pentode 1.25/2.5 NU, 
R, T 
Rf amplifier pentode 1.25 Re 
Uhf semi-remote cut-off 
pentode 6.3 S 
Audio beam power pentode 6.3 S 
Uhf sharp cut-off pentode 26.5 S 
Uhf sharp cut-off pentode 26.5 S 
Uhf remote cut-off pentode 26.5 S 
Uhf pentode 26.5 5 
Uhf pentode 26.5 S 
Replacement for 5851 1.25 R 
Sharp cut-off pentode 6.3 S 
Semi-remote cut-off pentode 6.3 S 
Sharp cut-off Uhf pentode 6.3 S 
Uhf semi-remote cut-off 
pentode 6.3 S 


T—Tung-Sol Electric Ine. 
S—Sylvania Electric Prod- 


V—Victorean Instrument 
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Light weight: Y2 weight 
of Al, 1/7 weight of 
brass. Lighter, more 
modern gears for mod- 
ern machines. 


..- TRY C=-D-F CELORON 


Easy to Machine—use 
a hobber, milling ma- 
chine or gear cutter. 
Machines. fast — save 
money on every blank 
cut! 





Tensile strength of 
10,000 Ibs. per inch— 
yet has resilience. Re- 
sists corrosive chemicals. 


® Noisy clashing gears mean loss of efficiency— 
design weakness— maintenance trouble spots— 
that’s why designers “build in” gear reliability with 
C-D-F Celoron gears. 


Silent Celoron is the hi-strength, non-metallic 
thermosetting plastic gear stock that is standard 
for automotive timing gears, textile machinery, 
printing presses and thousands of other uses. 


Your C-D-F sales engineer is a good man to 
know (offices in principal cities). Consult with him 
on your gear problems. He’ll save your time and 
money. Call him today. 


GENERAL OFFICES: 
NEWARK 13, DELAWARE 











Rogan Offers a Wide Variety of Stock Molded 


rE i i NT NIA IS Na 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for your handy, valuable, free catalog now! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
8027 N. Monticello « Skokie, Illinois (Chicago’s Finest Suburb) 





CONDUCTION or 


BI-METAL Types 






Base plate in full area contact with 
heated surface results in minimum 
overshoot, smaller cycling differen- 
tial, faster response. Can be sup- 
plied pre-calibrated to any desired 
range from 70°F. to 600°F. with 
shaft height optional up to 2 
overall. Adjusting set screw permits 
trimming to close limits. 


CONDUCTION TYPE 
End Mounted 
Wodel 8-200 








Ratings: 1200 W 
1500W_ Available. 


115-230V AC. 


CONDUCTION TYPE 
Side Mounted 


Dimensions—End Mounting Type: 
Length 2%”, Height 13/16” not in- 
cluding shaft, Width %”, Mounting 
Centers 2-9/16”. 


Side Mounting Type: 
Length 2144”, Height 13/16” not in- 


cluding shaft, Width 1%%”, Mount- 
ing Center 1-1/16”". 





A compact, durable bi-metal type 
Thermostat. Maximum sensitivity. 
Welded terminal lugs and contacts. 
Rating: 1200 W 115-230V AC 


BI-METAL TYPE. 
Model A-7 


Operating range: 70° F to 600° F. 


Dimensions: Length 1-15/16” incl. 
terminals, Height *,” without shaft 
which is optional up to 2” overall. 
Width %”, Mtg. Center to adjust- 
ment shaft 11/16”. 


Write for Detailed Design Data and Latest Price Schedule 


AMERICAN GENERAL THERMOSTAT CORPORATION 


2064 BRONX STREET NEW YORK 60, N. Y. 
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ELECTROMETER and D-C AMPLIFIER TUBES 


9800 Tetrode 125 V 
5803 Triode 1.25 V 
5828 Triode 1.25 \ 
9886 Pentode : R, V 
9886 Triode connected i .2 R, V 
5889 Triode or pentode conn. 1.25 R 
HIGH VOLTAGE DIODES 
1036 Half-wave cold cathode rect. R 
1042 Half-wave cold cathode rect. R 
5779 Half-wave rectifier diode 1.25 V 
5785 Half- wave rectifier diode 1.25 R 
VOLTAGE REGULATOR TUBES 
Type Type Regulating Mfr. 
Voltage 
VXR 500 Corona discharge regulator 500 \ 
VAR 600 Corona discharge regulator 600 \ 
1036 Corona discharge regulator 700 R 
5950 Corona discharge regulator 700 V 
VXR 800 Corona discharge regulator 800 \ 
1038 Corona discharge regulator 900 R 
5841 Corona discharge regulator 900 \ 
VXR_ 1000) Corona discharge regulator 1000 \ 
1039 Corona discharge regulator 1200 R 
6143 Corona discharge regulator 1200 \ 
VXR_ 1500) Corona discharge regulator 1500 \ 
VXKR_ 1800 Corona discharge regulator 1800 \ 
6119 Corona discharge regulator 2000 \ 
VXR 2500 Corona discharge regulator 2500 \ 
VXR_ 130 Negative-glow regulator 130 \ 
6213 Voltage regulator 130 R 


MANUFACTURERS’ CODE 


F—Federal Telephone & 

Radio Corp. ss Si sie.) see Bina 

. ; . ; S—Sylv Llec - 

GE—General Electric Co. S nes lectric Prod 

NU—National Union Ra- . 5 

dio Corp. V—Victorean 
R—Raytheon Mfg. Co. Co. 


T—Tung-Sol Electric Inc. 
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Military Requirements for 
Subminiature Tube Sockets 


Limitations in current commercial designs 
are pointed out in an effort to aid develop- 
ment of needed types. 


JOHN F. X. MANNIX 
Signal Corps Engineering Laboratories 
Fort Monmouth, N. J. 


HIN employed under normal operating con- 
ditions, subminiature tubes are generally con- 
directly into the circuit by soldering or 
spot welding of the leads. However, for many military 
applications, where frequent replacement of tubes 1s 
encountered, it is necessary to use tube sockets. The 
lack of a commercially available subminiature tube 
socket capable of meeting military requirements and 
with reliability approaching that of soldered connec- 


nected 
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scrapped and a reduction in die replacement costs. Contact your nearest 
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SCINFLEX assures 


LOW MAINTENANCE BECAUSE 
IT PERMITS SIMPLICITY 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 


department will be glad to furnish complete infor- 
mation on request. 


e Moisture-Proof ¢ Radio Quiet ¢ Single Piece Inserts ¢ Vibration-Proof « 
Light Weight ¢ High Insulation Resistance e High Resistance to Fuels 
and Oils ¢ Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other Connector ¢ No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 





AVIATION CORPORATION 

Export Sales: Bendix International Division, 72 Fitth Avenue, New York 11, N. Y. 
FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, California 
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tions has been a constant stumbling block in the develop- 
ment of subminiature military equipment designs. 

Recently, commercial types of “‘flat-press” and eight- 
contact “button-type” of sockets have been checked for 
military application. It was found that certain improve- 
ments must be made to insure adequate performance 
under adverse climatic conditions encountered in tactical 
operations. 

One of the more serious objections to existing sub- 
miniature tube sockets is the V-type contact employed, 
Fig. 1, which has proved unsatisfactory in larger 
sockets due to its inherently poor fatigue properties. 
This shortcoming has become greatly exaggerated when 
this type of contact is made in subminiature dimensions. 
Also, it has been found possible to insert the pin be- 
tween the contact and the phenolic body after a few 


Fig. 1—Cross-section of typ- 
ical commercial subminiature 
tube socket. The V-type of 
contact bearing against the 
phenolic body does not per- 
mit the tube pin to “float”. 





insertions. Since some of the spring pressure is 
obtained from the backing up by the phenolic body, 
there is a possibility that small particles of the insu- 
lating material will pack into the contact well, resulting 
in electrical failures. 

In order to receive tubes having slightly different 
size pin diameters and pin circles, the contacts of 
electron tube sockets should float or move within the 
insulator body. Unfortunately, there is very little or no 
float of contacts in present commercial subminiature 
sockets to accommodate the inherent irregular lead 
spacing and the wide range of lead diameter tolerances 
(0.017 + 0.002 in.) encountered. Moreover, in some 
types of sockets, these contacts are a ferrous material 
which has a considerable tendency to corrode during 
exposure to humidity and salt spray. Soldering of wires 
to the contact tabs of subminiature sockets has also 
caused occasional difficulty as the heat applied travels 
to the contact-making parts, resulting in a loss of 
spring temper. 

Wall separation was also found to be a problem in 
certain subminiature tube sockets. In present available 
flat press types of sockets it 1s considered too thin to 
withstand continuous insertion and withdrawal of the 
tube leads. Furthermore, there is no satisfactory method 
of visual or mechanical polarization of this type of 
socket. Lack of such polarization allows the tube to 
be inserted into the socket in reverse and frequently 
destroyed. 

A saddle-type mount is preferred to the staking 
method now used on most types of commercial sub- 
miniature sockets. Staking does not permit easy re- 
placement of the socket and the staking operation some- 
times cracks the phenolic body. 
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a Drive Rivets provide better fastenings and lower fastener costs. Just tap in the 
pin. It’s as easy as that, and fast. A one man job—no bucking-up. An ordinary hammer is 
the only tool. The “pull-up” is perfect. There’s no finishing, grinding, trimming. Southco 


Rivets are tough, hold securely, can’t work loose even under severe vibration. 


Wherever rivets are used, for securing heavy truck panels, or delicate instrument assem- 
blies, metal to metal or metal to wood, use Southco Drive Rivets for speed, for low cost, 
for secure fastenings. Ask for complete data. Southco Div., South Chester Corp., 1409 
Finance Bldg., Philadelphia 2, Pa. 
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Prompt deliveries now possible. 
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Peerless private air service—a Beechcraft Bonan- 
za—can carry one of our sales engineers to see 
you on reasonably short notice, if necessary. 
He'll get to your problem quickly—right at your 
desk with your own designers — ready to work 


out the toughest motor problem. 


Peerless Electric motor engineering, noted for 
dependability and versatility since 1893, is as 
progressive as the modern age, and now, more 
than ever, available as the motor department of 


your business. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
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The weaknesses discussed above are not entirely 
unexpected since the subminiature socket now available 
is a new component and was not intended for military 
application. Certain limitations to use exist, but for 
commercial applications they do not present too difficult 
a problem. However, due to rigid military equipment 
requirements, certain improvements are mandatory. 

The Signal Corps Engineering Laboratories have 
been aware of the general need for improvement in the 
subminiature socket field and have begun a develop- 
ment effort to establish designs that will satisfy mili- 





eae i eae --O.375-- 
— = Vv 40° 
00/6 4o° 
/ . e 7 
Insulated Highly poled ~--60 
copper gage stee, 
wire lead in brass cylinder 


Fig. 2—Jig proposed by Signal Corps for measuring con- 
tact resistance of subminiature socket to retain T3 tube. 


tary needs. The first development effort will center 
around sockets for the T3 and T2x3 tubes. 
Conditions of extreme temperature and humidity, 
mechanical shock and vibration, as well as the life ex- 
pectancy of equipments in which they are to be used 
will be taken into consideration, To check their re- 
sponse to these conditions, these sockets will be re- 
quired to pass certain critical electrical and mechanical 
acceptability tests. While these requirements may seem 
severe in the light of present experience with available 
commercial sockets, results of tests conducted by the 
Signal Corps on subminiature tubes and other associ- 
ated components have proved them necessary. National 
Military Specification JAN-S-2SA, 
“Sockets, Electron Tube, and Accessories” will be used 
as a guide to establish the methods for testing sub- 
miniature tube sockets. The test jigs used will be sub- 
miniature versions of the miniature types called for in 
this specification, as indicated in Fig. 2 for the contact 
resistance jig. 


Establishment 


For contact life tests, the jig is similar 
except that the pins are 0.019 in. max diam. However. 
development designers will not be necessarily bound 
by the materials paragraphs of | AN-S-28A. 

The close tolerances and normally high operating 
temperatures (as high as 250 C) of the tubes used with 
these sockets present a unique problem and it is possible 
that the molded thermosetting plastics and ceramics 
bodies now required by the specification may prove to 
be unsatisfactory. An investigation of higher tempera- 
ture plastics as well as better control of ceramic part 
tolerances are considered desirable as initial steps. The 
materials will have to be mechanically rigid under all 
specified operation conditions, and any cold flow of the 
material shall not interfere with the proper operation 
of the sockets. 

The new sockets will be required to withstand a 
pressure of from 3 to 8 Ib when a subminiature tube or 
applicable jig is initially inserted and withdrawn. .\ 
loss of not greater than 30 per cent from the initial 
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insertion and withdrawal pressures will be allowed after 
250 insertions of this tube or jig. 

At this time it appears that the contact resistance re- 
quirements may be difficult to achieve. However, it is 
considered necessary that the contact resistance between 
each contact of these sockets and 0.015 in. diameter 
tool-steel pins of the JAN-S-28A jig shall not be more 
than 0.015 ohm. There is reason to believe that with 
proper effort and time applied in this direction, the 
contact resistance requirement can be fulfilled. 

Previous experience indicates that the contacts of 
sockets used under the extreme conditions of tempera- 
ture and humidity required for military application be 
fabricated of a copper-base, non-magnetic alloy plated 
with silver and that all contact tabs should be hot- 
tin-dipped for ease in soldering. These contact require- 
ments will also apply to the new sockets. 

Also, the insulator body of subminiature tube sockets 
must have an insulation resistance value of greater 
than 50,000 megohms between alternate contacts tied 
together. This insulating body must be able to with- 
stand 1500 volts rms maintained for a period of 1 min 
between alternate contacts tied together and all other 
metallic parts tied together. This voltage shall be ap- 
plied at a rate of increase of 400 to 600 volts per sec. 

To meet the 50-hr salt spray or fog test of Federal 
Specification QQ-M-151, it will be required that metal 
saddles or other mounting devices not made of stain- 
less steel be coated with nickel plate. 

It is conceded that the above requirements for sub- 
miniature tube sockets, at first sight, appear extremely 
difficult to satisfy. However, when the development 
of the present miniature socket was suggested, the re- 
quirements established for them at the time appeared 
just as difficult. Concerted effort applied to the project 
accomplished the desired results. Based on progress 
and experience gained thus far in the subminiaturiza- 
tion of other components, there is reason to believe that 
sockets capable of meeting the above requirement are 
feasible. ood 
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N a continuing program of presenting significant 

developments in subminiature electron tubes and 
associated miniaturization techniques, the following 
articles have appeared in ELECTRICAL MANUFACTURING, 
promptly reporting these developments as information 
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Selecting an Embedment System for Electronic Com- 
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ruggedization types of resins, production techniques, 
selected case histories. Heat rise due to embedded 
tubes discussed. 

Improved Components and Materials for Reliable Elec- 
tronic Equipment, November 1951, page 114. Report 
of the Signal Corps Engineering Laboratories research 
program on completed and current projects. 

Unitized Electronic Design and Construction Tech- 
niques, February 1951, page 78. Based on studies 
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Fig. 8—Cleancut mounting of 16 subminiature tubes on 
Collins Radio omnirange receiving set AN/ARN-19. Each 
tube has a perforated shield which is fastened to metal 
base to increase heat transfer. 


made by Stanford Research Institute for ONR. 
Advantages and limitations of unitized design, in- 
cluding use of printed circuits, hermetic assemblies 
and embedments. 

How to Extend Electron Tube Life, November 1950, page 
108. Author Steinberg deals with cushioning circuits. 
operating practice and test circuits for marginal check- 
ing of drifting tube characteristics. 

Redesigning a Microgroove-Disk Dictating Machine, 
November 1950, page 70. Subminiature tubes em- 
ployed in a plug-in card amplifier to aid in space 
reduction. 

Miniaturization—Crux of Contemporary Product Design. 
June 1950, page 86. How unitized package, inter- 
changeable module, printed circuits, new materials 
and production methods help reduce size, weight and 
complexity. 

Subminiature Tubes in Practical Application, January 
1949, page 86. Several case histories are illustrated 
where these tiny tubes in combination with other sub- 
miniature circuit elements have effected reductions in 
weight and size. 

Three Metallizing Techniques for Component Design, 
February 1949, page 120. A survey of developments 
in printed circuits, hermetic sealing and_ electro- 
forming as factors in miniaturization using subminia- 
ture tubes. 

Elements of Radio Circuits Printed on Small Ceramic 
Plates, April 1946, page 138. Space-saving wiring 
system developed for subminiature tubes in proximity 
fuses. 
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(Continued from page 95) 


windings as main poles. The three-lead motor often 
uses half the number of auxiliary poles as main poles 
for each direction of rotation, making use of consequent 
or induced poles alternately with the main poles. The 
strength of the auxiliary poles is much less than that 
of the main poles. For applications such as fan duty, 
it is not necessary to put as much strength in the 
auxiliary poles as is required for heavier applications. 

For some applications, a short circuiter operating 
at higher than normal speed is added to the armature 
of the repulsion-induction motor to eliminate radio 
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Type SE Snap Action controls are 
especially adaptable where space is 
a factor. 

@ Positive Snap Action - The ac- 
tuating element is a bimetal disc 
which makes and breaks the contacts 
quickly and cleanly. 

@ Heavy Contact Pressure is pro- 
vided which, with positive snap action, 
insures long contact life. 

@ Enclosed Contacts - For protec- 
tion against dirt, dust and lint. 

@ Stainless Steel Case Shell - For 
protection against corrosion. The bi- 
metal disc can be exposed or fully en- 


, closed as desired. These controls are 


single pole, single throw and can be 
supplied with either normally open or 
normally closed contacts. Optional 
mountings and terminal arrangements 
are shown below. 
A.C. Resistance Rating: 
8.0 Amperes 120 Volts 
4.0 Amperes 240 Volts 
D.C. Rating: 
8.0 Amperes 6-12 Volts 
5.0 Amperes 24-28 Volts 
.6 Amperes 115 Volts 
As these controls are calibrated to 
order, the minimum size order ac- 


cepted is for quantity of 50, except 
for sample order. 


TYPE SE-! TYPE SE-3! 


THERM-O-DISC, INCORPORATED 
127 CROUSE STREET, MANSFIELD, OHIO- 
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Fig. 6—Repulsion motors come in various shapes. Above— 
General Electric repulsion-induction motor in 254 frame 
with d-c endbell at commutator end. Below—Master repul- 
sion type motor built in to its Speedranger packaged 
variable-speed drive. 


interference while operating but retain the smooth 
speed-torque characteristic. Another variation is the 
use of a double commutator with two repulsion wind- 
ings, one of which is short circuited at a predetermined 
speed. This construction gives very high locked torque 
with many of the characteristics of the repulsion-induc- 
tion motor. 

In order to present performance data in easily under- 
standable style, both performance tabulations and curves 
are presented. Since many manufacturers of single- 
phase motors conform to NEMA standards, several 
tables of NEMA values of torque are presented: Table 
I gives values of maximum torque since repulsion-type 
motor ratings are based on these values. The minimum 
values of locked-rotor torque as specified by NEMA are 
given in Table II. Repulsion-type motors seldom have 
any trouble meeting these values; in fact they are far 
in excess of the required values of starting or locked 
torque. A table of locked-rotor currents is not given as 
normally the maximum values are easily met by motors 
of this general type. Table III shows NEMA service 
factors for the various horsepower ratings. Motors 
will operate at loads equal to their rating multiplied by 
the service factor but not necessarily within their 
temperature rating. 

(Continued on page 296) 
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performance 


The motor carrying a Fairbanks-Morse seal is your assur- 
ance of long, dependable service . .. the best in motor 
performance. 


Why? In totally enclosed, fan-cooled motors, for ex- 
4 ample, Fairbanks-Morse brings you symmetrical dual-end 
Ee ventilation, an exclusive feature that speeds cooling, 
eS a ie eliminates “hot-spot” dangers . . . complete protection of 
vital parts from dust, chips and corrosive gases . . . for 

clean performance in the dirtiest locations. 


Whatever the drive problem on your equipment,.you’ll 
ee find the one motor best suited to that application in the 
. Oe <A ee oe complete Fairbanks-Morse line. 

? eeeee®@ 


When yov look for electric motors...look for the 
Fairbanks-Morse seal. For over 120 years it has stood 
for the finest in manufacturing integrity —to all industry. 
Fairbanks, Morse & Co., Chicago 5, Ill. 
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Fable IV lists performance data compiled from sev- 
eral sources. It may be considered typical but not 


necessarily that of any particular manufacturer. 







lable V is a compilation of typical applications of 


various types of repulsion motors. Some manufac- 

turers may recommend different types for some of these 

applications. It is obvious, however, that frequently 

more than one type motor can be used satisfactorily, 
The fact that a given type is not checked does not 
mean that it will not work nor does its inclusion mean 
that all manufacturers will supply it 


Generally speaking, the repulsion-start induction 
motor is the member of this family commonly furnished 
for general-purpose applications. The repulsion-induc- 
tion type can be used for the same applications but 


since the brushes carry current at all times thev may 
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ingle produce objectionable radio interference when used 
on a bolt! around the home. 


Because of its “series motor” characteristics, the 
straight repulsion motor is generally used for appli- 
cations having nearly constant torque, such as hoists, 
centrifuges, fans and blowers. Where torque does vary, 
speed changes are compensated for by adjustment of 
brush position or by applied voltage, through an auto- 
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assurance of reliable supply, the Gest policy Farm machinery X 
standardize! Floor machines, sanders, scrubbers =X X 
: ood processing machinery \ 
IDEAL “Wire-Nuts” not only give you such security comer a & | : \ : 
° (senerator tilt stands 
— they can help you to reduce the cost of wire con- Grinders, meat, coffee YX 
nections in any product you make — and provide the Hay hoists and hay driers \ \ 
: ; x Laundry extractors and tumblers \ Xx 
neatest, strongest, easiest splices you ve ever known. Machine tools 4 
Even inexperienced help can make perfect wire con- a equipment . 
; 7 eae A il burners 
nections with IDEAL “Wire-Nuts”. No solder, tape Paint spray equipment x x 
or open flame. Just screw on “Wire-Nuts”—that’s all. Printing machinery \ 
Propeller fans X X 
Pumps, all kinds _ x & 
SOLD THROUGH AMERICA’S LEADING DISTRIBUTORS Pumps, gasoline dispensing X 
Pump jacks X 
Saws x AX 
ee ee ae ee eS SS Se Shoe machinery X 
IDEAL INDUSTRIES, Inc. (DEAL) Stokers \ 
1008 Perk Avenue, Sycomore, Itinois Woodworking machinery \ 
Please send free samples of IDEAL “‘Wire-Nuts'’. We Washing machines \ 





No._______wires with No. __wires. 








CODE SYMBOLS 
NAME 





' 
! 
! connect 
j 
l 


1 
1 A—Repulsion-start induction run 

i B—Repuision induction-Embedded squirrel cage 
i 

1 

i 

4 





wie 
! C—Electrically reversible repulsion-start 
D—Mechanically reversible variable-speed repulsion 
E—Repulsion 
F—Electrically reversible repulsion induction 


Sizes for all usuel | COMPANY 

wire combinations 4 

from 2 No. 18 to 
3 No. 10 
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FOR YOUR STRAIGHT-BEVEL REQUIREMENTS 


speciry DUNE oH"* 









Specialists In Precision Fine-Pitch Gears, 12 to 
200 D.P., Custom-Cut To Your Specifications for: 


RANGE FINDERS RADAR 
FIRE CONTROLS TRANSMITTERS 
TACHOMETERS ALTIMETERS 





Methods Engineers — Purchasing Agents — 
take advantage of this NEW RYNEL SERVICE. 
A Rynel Engineer will be in your plant the 
same day you call. This service is intended 
to help you speed-up scheduling, and to assist 
you in specifying your contract requirements. 


TELEPHONE: STERLING 4440 





Send us blueprints, samples or specifications for quotation: Rynel 
Engineers will schedule production output to take care of your most 
urgent supply problems, and requirements for atcuracy and perform- 
ance.This production teamwork has established Rynel as the standard 
for precision fine-pitch gears. 


401 MILLER STREET. STERLING, ILLINOIS 


CORPORATION SPUR e@ HELICAL @ WORM e WORM GEAR e INTERNAL 
SEGMENT @ SPROCKET e@ RATCHET @ STRAIGHT BEVEL GEARS 
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transformer. On light drives, such as rotating the 
headstock on grinders, the simple speed-controlled re- 
pulsion motor replaces more elaborate adjustable-vol- 
tage drives. 

The electrically reversible repulsion-start induction 


HAS IT OR CAN MAKE IT! 


Te ae eV te 


A Dependable Source for Everything in Carbon 
% BRUSHES ... for all motor and gener- 
ator applications...carbon, graphite, 
eopper leaf, gauze and metal-graphite. 


hy] * WELDING ELECTRODES, WELDER BRUSHES 

j --e-Keen-Are Carbons, cored and 
heavily copper coated, for twin-are 
torches, carbon and graphite welding 
electrodes... paste, rods and plates. 


oe EXTRUSIONS, MOLDED SHAPES OR SPECIAL 
CARBONS designed and produced to 


your specifications. 














* * * 


COMPLETE BECKER ENGINEERING SERVICE 
is always available and entails 
no obligation whatever. 


AO Ue aR 


3450 South 52nd Ave. Cicero 50. Illinois 





800 1000 1200 1400 1600 1800 
Speed,rpm 


Speed-torque curves of a 1\%-hp 440/220-volt, 60-cycle, 
450-1800-rpm repulsion motor with various dial settings 


Does your product need MOTION § of a variable-vohtage transformer. StarKimble. 
at SLOW SPEED ? 


If you are now manufacturing @ 
a product or developing a $ 
product where you need mo- @ 
tion at slow speed, here is a ®@ 
motor for you. Manufactured $ 
in volume, and for immedi- e 
ate delivery, in 3 sizes with ® 
output shaft of 1 to 100$ 
R.P.M. and with torque of e 
from 5 to 500 in. ounces, de- ® 
pending upon the speed de- » 
sired. 














These AC gear motors are » 
precision built and thousands @ 
are in use today. Magnetic ® 
clutch can be supplied where » 
over-run or _ intermediate @ 
operations is an objection. $ 
For further information send @ 
the requirements of your ap- @ 
plication to us. 


sfanesennc COMPANY 


RACINE, WISCONSIN 








100 150 200 250 300 
Torque, per cent 


Designers and Manufacturers of 
SPECIAL INDUCTION MOTORS 


Characteristics of a special high-slip 2-hp repulsion-in- 
duction motor designed to accelerate laundry extractors, 
which may take as long as a minute to come up to speed. 
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Illustrated below are typical basic 


MODEL A: 


A 10-turn unit, approximately 134” diameter 
with 12 to 14 times the resolution of single- 
turn units of same diameter. Very versatile— 
low in price—wide range of applications.* 


MODEL ¢: 


Similar to Model A, but 3 turns of resistance 
winding instead of 10.* 


MODELS B, D, & E: 


Larger-diameter (35/16) designs. B has 15 
turns—D, 25 turns—E, 40 turns, for applications 
requiring extreme ranges of adjustment and 
highest possible resolution.* 
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models of Multi-Turn Helipots... 


ultra-precision 


MODELS AN, BS, BSP, & CN: 

Similar to Models A, B & C in size and per- 
formance but feature precision ball-bear- 
ings and extra-close tolerances throughout. 
Have approximately twice the linearity ac- 
curacy of equivalent standard Helipots— 
are ideal servo units.* 


MODELS AJ, AJS, AJSP: 

Tiny multi-turn Helipots the diameter of a 
penny, weight 1 oz. All have 18.5” slide 
wire for high resolution (1/6550—50 K 
unit). AJ has threaded bushings, sleeve 
bearings... AJS, servo mountings, sleeve 
bearings... AJSP, servo mountings, ball 
bearings. Many other features.* 


2 
THE Helipot CORPORATION 


SOUTH PASADENA 18, 


CALIFORNIA 
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SCREWS 


ELCO SCREWS 
ARE GOOD SCREWS 






WOOD SCREWS 
MACHINE SCREWS 


MACHINE 





motor must be permitted to slow down sufficiently 
before the motor can be reversed. The electrically 
reversible repulsion-induction motor on the other hand 
is designed so it is instantly reversible. The same is 
true of the electrically reversible repulsion motor which 
has no buried squirrel cage. Since the amount of cur- 
rent carried by the brushes is greater than in the repul- 
sion-induction type and commutation poorer, radio 
interference is greater. OOo 
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Bibliography on 
Motor Characteristics 


N a continuing editorial program of reviewing current 

developments in all commercial types of electric 
motors the following feature articles have appeared in 
ELECTRICAL MANUFACTURING during the past six years. 
New NEMA _ Standards for  Fractional-Horsepower 

Motors, October 1946, page 116. Definitions of motor 
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ratings in terms of temperature rise, breakdown torque, 
speed and lock-rotor current incorporated in new 
standard; starting current rating designated by cod: 
letters. 

New Performance Standards for Polyphase Induction 
Motors, December 1947, page 94. Experience codified 
into specific NEMA standards for torque, locked-rotor 
current and slip for squirrel-cage induction motors 
of 1 to 200 hp. 

Engineering Problems in Hermetic Refrigeration Motors, 
March 1948, page 81. Discussion of heat dissipation, 
choice and application of insulating materials and 
overload protective devices as major factors in design- 
ing motorized compressor units for hermetically sealed 
service. 

Stalled Torque Motors for Holding and Resisting, August 
1948, page 110. Torque ratings, duty cycles, frame 
sizes, speed-torque curves and_ typical applications 
for special motors designed for stalled service. 

Universal Motors as Low-Cost Drives, September 1948, 
page 90. Factors involved in balancing cost against 
performance in selecting type of winding, rating, speed 
control method, commutator and bearing design. 

Gearmotors for Built-In Service, November 1948, page 
104. Applicable AGMA Standards and design factors 
affecting selection of the most serviceable type. 

Flea Power Synchronous Motors, January 1949, page 74. 
Analysis of operating principles, design and perform- 
ance; for hysteresis, shaded pole and inductor motors. 

History of the Development and Application of the Elec- 
tric Motor, May 1949, page 76. Although the practical 
electric motor is 70 years old, survey shows that most 
present applications were conceived before 1900. 
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Miniaturized OC Relay 


for military aircraft applications 


IMPORTANT FEATURES 


@ Designed to meet U. S. Air Force Relay 


Specification MIL-R-5757 


@ Palladium Contacts... Six-pole, 


double-throw design 


@ Moisture-free-gas-filled... 
Hermetically sealed 


TWO-N2 6~32 STUDS 
ACTUAL SIZE 


Immediately available to prime sup- 
pliers and sub-contractors of military 
aircraft equipment, the new RCA- 
203W1 DC Relay is designed for 
general use throughout the electrical 
systems of military aircraft. 


Built to operate under severe service 
conditions, and in any mounting posi- 
tion, the RCA-203W1 will provide 
longevity of service under extremes 
of temperature, humidity, shock, vi- 
bration and voltage variations. Be- 












RCA-203W1 DC RELAY 


- «+ Specifically produced for military re- 
quirements by the Electronic Components 
activity of the RCA Tube Department. 


cause it is hermetically sealed in a 
steel envelope which is evacuated and 
filled with moisture-free gas, the coil 
and contacts are impervious to dust, 
moisture, and corrosion. 


Its 6-pole, double-throw construc- 
tion features palladium contacts rated 
to handle 2 amperes with a resistive 
load at 26.5 volts dc and 1 ampere 
with an inductive load at the same 
voltage. Contacts are arranged in a 
break-before-make sequence. 


A technical bulletin covering ratings, 
dimensions, terminal connections, 
operating information, and descrip- 
tive data on shock, vibration, and life 
tests, is yours for the asking. Just 
write RCA, Commercial Engineering, 
Section IR41, Harrison, N. J... . or 
contact the nearest RCA field office. 


FIELD OFFICES: (East) Humboldt 54-3900, 
415 S. 5th Street, Harrison, N. J. (Midwest) 
Whitehall 4-2900, 589 E. Illinois St., Chicago, 
Illinois. (West) Madison 9-3671, 420 S. San 
Pedro St., Los Angeles, California. 


(7@)) RADIO CORPORATION of AMERICA 
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PROVIDE DELAYS 


RANGING FROM 
1 TO 120 SECONDS 


Fearures: — Compensated for ambient 
temperature changes from —40° to 110° F 
- . - Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. - - Explosion-proof . . . Octal radio base 
- -.- Compact, light, rugged, inexpensive . . . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


o” 

~*” Amperite REGULATORS are the simplest, 
ape cheapest, and most compact method 
of obtaining current or voltage regulation 
. . » For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 
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DRAKE ELECTRIC WORKS, Inc. (4 


Pictures and commentary trace the development in 

applications to machine tools and appliances; early 
motor types and refinements in design. 

Revised NEMA Standards for Universal Motor Parts, 
July 1949, page 102. Detailed stator and rotor dimen- 
sions corresponding to six nominal stator diameters, 
two of them new and smaller sizes. 

How Small Can A Motor Get, January 1950, page 91. 
Cost and performance considerations as affected by 
efficiency, losses in iron and copper, improvements in 
materials and manufacturing methods. 

Hot Spot Motors, March 1950, p. 94. Cooling methods, 
shielding, use of low heat-transmitting shaft materials, 
bearing design and lubricants as design aids for high- 
temperature machinery drives. 

New Single-Phase Motors in Integral-Horsepower 
Ratings, April 1950, page 82 and May 1950, page 108, 
Two-part article giving design and operating character- 
istics for single-phase capacitor types with ratings up 
to 20 hp; performance data included on comparable 
repulsion-induction types. 

What Is a “50 C” Motor, July 1950, page 103. Funda- 
mental interpretation of motor temperature ratings 
in terms of “hottest spot” temperatures for various 
classes of insulation, related to method of measure- 
ment, enclosure and service factors. 

How to Select Shaded-Pole Motors, September 1950, 
page 74. Design procedure to follow in matching 
motor to load; survey of types and sources of supply. 

Electric Drives with Speed Control; December 1950, 
page 70; January 1951, page 98; February 1951, page 
94. Broad survey of all types: a-c systems, d-c drive 
motors, adjustable-voltage electronic systems, and regu- 
lated control systems; types examined as to flexibility, 
range, speed regulations, relative complexity and 
cost; matching drive characteristics to specific load 
requirements. 

Performance of Electronic Drives on Half-Wave Power, 
June 1951, page 102. Operating characteristics under 
variations in load, voltage and frequency; relation 
between torque-producing and heat-producing effects 
of armature current. 

FHp Induction Motors Made in NEMA Standard Frames, 
July 1951, page 92. An analysis of horsepower assign- 
ments made by the manufacturers to fractional-horse- 
power motors built in NEMA frames 42, 48, 56 and 
66, in accordance with standard methods of rating; 
table lists manufacturers, types made and construction 
details, 

Locked-Rotor Performance of Polvphase Induction 
Motors, January 1952, page 104. Graphic methods for 
selecting design class and NEMA frame size for motors 
operating under stalled conditions. 

Matching Hermetic Motor Characteristics to Compressor 
Loads, April 1952, page 132. Motor performance tests 
set up by refrigerator manufacturers to measure capac- 
ity of hermetic units; effect of design factors on 
performance. 


Ventilation Systems for A-C Fhp Motors, May 1952, page 
128. Thorough-going analysis and comparison of con- 
ventional and new ventilating systems for three basic 
enclosures; new design permits a reduction in frame 
size. 


What Price Accuracy in Instrument and Servo Motors, 
June 1952, page 106: Why it often pays to select 
higher-cost types developed for military use when de- 
signing industrial feedback systems; survey of ratings 
and performance of available types. 

Single-Phase Motors Could Have Leading Power Factors, 
August 1952, page 110. Analysis of proposed methods 
for reducing starting voltage dips; affect on cost and 
performance. 

Repulsion-Type Motors, September 1952, page 90. 
Review of operating characteristics of the three major 
types and several variations of these oldest of single- 
phase motors; up-to-date ratings and specifications. 
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is your best solution! 


KopPers “EVENGLO” POLYSTYRENE 
can solve your lighting fixture prob- 
lem best because it gives you more 
optical and mechanical advantages 
than other materials commonly used 
for fluorescent fixture applications. 
“Evenglo” is optically superior be- 
cause you Can exercise more accurate 
control over opacity, diffusion and 
color in the finished product. In ef- 
fect, you can specify the color tone 
of light, degree of brightness and 
amount of diffusion desired, and you 





SALES OFFICES: NEW YORK 
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BOSTON 


maintained exactly in each “Evenglo” 
panel, from first to last. 

Koppers Polystyrenes 8X and 81 
are the types normally used in formu- 
lating “Evenglo.” Its high heat dis- 
tortion temperature gives it a decided 
advantage over competitive 
polystyrenes. ‘“Evenglo’s” un- 
rivaled combination of easy 
moldability, dimensional sta- 
bility, light weight, ease of fabri- 
cation and low cost makes it a 
desirable choice over other 
plastics and glass. 


PHILADELPHIA 





CHICAGO 


Koppers application engineers will 
be glad to demonstrate the versatility 
of “Evenglo” Polystyrene and to rec- 
ommend the “Evenglo” formulation 
that fits your specific requirements. 


Write for New, Free 
Bulletin C-2-162 


It contains technical data 
about “Evenglo’s” physi- 
cal and optical properties, 
and outlines the scope of 
its usefulness in the light- 
ing field. 


DETROIT 


LOS ANGELES 
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FOR THE MAN WHO TAKES PRIDE IN HIS WORK 


TRIF 
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meters 
A Size, Type, and Style 
for Every Installation 


Your instrumentation is strictly modern 
in design and construction with Triplett 
Meters. You can have sizes 2"to 7"ina 
wide variety of case shapes and mounting 
arrangements, A.C., D.C., R.F., Rectifier 
or Dynamometer. Molded and metal 
cases, rear illumination, and other special 
features are available. For precision and 
economy virtually every meter part is 
made in Triplett plants under rigid hu- 
midity and dust control. Every metér 
represents the refinements gained in half 
a century of meter experience. Keep your 
panels up-to-the-minute with Triplett 
Meters—famous the world over for 
quality, accuracy, and dependability. 


LETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON OHIO US A 











Electrical Insulating Tapes 
for Small Appliances 


(Continued from page 97) 





The physical and electrical properties of these tapes 
are shown in the accompanying table. 


Properties of P.S.A. Electrical Tapes 
Backing | 


’ 
Property Crepe 
Glass |(purified 
Vinyla | Vinyl> | clothe | Kraft)4 


Color Black Black White | Yellow 
Thickness, overall, in. 0.007 0.010 0.007 0.010 
Tensile strength 

(ib per in. width) 25 25 150 20 
Elongation at break, 

per cent 150 
Adhesion, oz per in. 

width 20 20 20 
Dielectric strength 

(short-time) volts 10,000 | 10,000 1,800 1,500 
Insulation resistance 

megohms 200,000 | 100,000 2 000 TD 
Corrosion factor 1.0 1.0 0.95 0.85 


150 7 


4 *Scotch’’ No. 33° © Scotch No. 22) © Scotch No. 27 


4 Scotch No. 1, all Minnesota Mining & Mfg. Co. 


Acknowledgment 


All photographs used here are by courtesy of the 
Dominion Electric Company, Mansfield, Ohio. 





Packaged Drives With 
Electronic Building Blocks 


(Continued from page 116) 





the reel. If the armature voltage to the windup motor 
is held constant and if the motor field strength is varied 
to maintain constant armature current as the material 
builds up on the reel, then the power into the windup 
motor is held constant and therefore the constant horse- 
power requirement for maintaining constant strip tefi- 
sion is satisfied. However, due to motor losses and the 
somewhat variable mechanical losses, the power acting 
on the strip is not quite constant. Since the strip speed 
is determined by the preceding portion of the drive, this 
slightly variable power is reflected in tension variations. 

While this method is not as accurate as the previous 
one, it has the advantage of not requiring a floating roll, 
and can be used where there is sufficient tension in the 
material being wound or reeled to make itself felt Iv 
the motor as a load current. It can also be modified Iv 
a suitable field current or tachometer signal so as 1o 
cause strip tension to vary according to a pre-deter- 
mined pattern as the roll builds up. For instance, it is 
sometimes desirable to wind the material tightly near 
the center of the core and to wind it progressively 
looser as the roll builds up. 

Essentially the same circuit elements as shown at 
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PUNCH PRESS OPERATION 
GREATLY IMPROVED WITH 


STERLING SLO-SPEED! 


Because Slo-Speed geared motors give us the 
best low speed required for our punch presses, 
we can use a much larger drive sheave than is 
possible with a standard motor, thereby gain- 
ing much more belt traction with subsequent 
longer belt life, reports Mr. H. Berry, Assistant 
Manager of Manufacturing at The Thomas & 
Betts Company of Elizabeth, New Jersey. We 
have used Slo-Speeds for years and have yet 
to replace any worn or broken parts. 


STERLING SLO-SPEED GIVES YOU 
| THE ONE BEST LOW SPEED AND 


gives uninterrupted service—carries 
heavy overhung loads—provides versa- 
tile mounting and flexibility in arrange- 
ment of machinery—saves valuable 
space—provides greater safety —costs less 
to install and use. An indispensable 
source of low speed power for: 


Agitators Dryers Presses 
Blenders Feeders Pumps 
Blowers Kilns Screens 
Conveyors Mills Tumblers 
Cookers Mixers Etc., etc. 


OTHER STERLING ELECTRIC POWER DRIVES: 
e STERLING SPEED-TROL (VARIABLE SPEED) MOTORS 
® STERLING KLOSD AND KLOSD-TITE (NORMAL SPEED) MOTORS 
DRIP-PROOF © SPLASH-PROOF * TOTALLY ENCLOSED 


it's wes, | OUTSTANDING FEATURES: 


Simplified gear system—balanced design 
— compact — rugged — highly efficient 
— abundant lubrication—low output 
shaft—positive oil seals — Herringbone 
Rotor—protected—streamlined—direct 
through ventilation —quiet operation— 
AGMA speeds — extremely long life 
— every unit will operate in any position. 


70 ILLUSTRATIONS showing 
how Sterling Electric Power 
Drives reduce production costs. 


Write for Bulletin No. D-108. 
ELECTRIC 


TERLING voroes 


Plants: New York City 51; Van Wert, Ohio, Los Angeles 22; Hamilton, Canada; Santiago, Chile 





Offices and distributors in all principal cities. 


SEPTEMBER 1952 305 











OLE 


om: 


T-E-L-E-S-C-0-P-I-C 


Veen” | eee 





Extending feature of Koiled Kords makes it pos- 
sible for the light to be raised to afford greatest 
visibility and protection. 





rer 
I 
\ 


Line oa show posi- 
tion of Koiled Kord (A) 
retracted and (B) extended 
within light standard. 


Normal position of light is snugly fitted to top of 
car. In this position, the Koiled Kord is retracted 
within the standard. 


The telescopic emergency lights made by McDonald and Arneson, 
Vallejo, California, demonstrate an interesting application of the 
expanding and retracting abilities of Koiled Kords. 


In this case, by the use of a combination of straight and Koiled 
Kord, one tube can telescope within the other without interference 
from the cord which is contained in the outer tube. 

Write for illustrated bulletin showing many uses for 
Koiled Kords. 


*TRADE MARK 


HAMDEN, CONNECTICUT 
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Web direction —> 





Fig. 12—System similar to A in Fig. 11 provides a speed 
tie between two motors in a continuous flow process. 


A can be used as arranged in Fig. 12 for providing a 
speed tie in a continuous flow process between two 
adjacent sections. 

It is frequently desirable to maintain accurate tension 
in the material being processed without making use of 
a floating roll. In certain machines such as paper ma- 
chines, it is possible to utilize a tensiometer, a device 
having a miniature roller that rides on the web and 
which produces an output voltage or current propor- 
tional to the tension existing at the moment. The action 
of the web on the roller causes the differential trans- 
former mounted in the tensiometer to become unbal- 
anced. By comparing this output voltage with the 
voltage representing the desired tension level, a dif- 
ference can be made to operate suitable amplifier and 
rectifier units to control the speed of the following sec- 
tion so as to maintain the tension at the desired level. 
Such a device can also be connected to an indicating 
instrument to provide a continuous check on the actual 
tension in the material. Fig. 13 shows a schematic 
arrangement of such a tensioning system. 

In most equipment built for continuous flow proc- 
esses, there are a series of sections, all interconnected. 
In the past, there was very often a single source of 
mechanical power which was distributed to the various 
sections through a lineshaft and suitable gearing. Rela- 
tive speed adjustment between sections was accom- 
plished by adjustable ratio belts and gears. While this 
system is still suitable for certain applications, a number 


Calender 





Regulator generator 
Fig. 13—A tensiometer producing a voltage or current 
proportional to tension also may be used as the control 
element. Difference between tensiometer output and a set 
value is the error signal. This application also has a tach- 
ometer generator for independent control of speed. 
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Micromatic Hone Corporation, 


The NATIONAL 


176 EAST 131st STREET 
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Hydrohoner—product of 


Detroit, Michigan 


SNAP-LOCK Limit Switches 


Over 90% of the nation’s leading machine tool 
builders have standardized on Snap-Lock Limit 
Switches for use under the extremes of heavy-duty 
service. Quick, positive action in indexing the 
work-table—and completely dependable long- 
term service—are the reasons Snap-Lock Limit 
Switches were selected for this Hydrohoner appli- 
cation. 

Snap-Lock Limit Switches are built in a variety 
of types and sizes to suit every industrial applica- 
tion; special mountings are available. 


For more information on Snap- 
Lock Limit Switches, ask for En- 
gineering Bulletin EM-51. 
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CLEVELAND 8, OHIO 


For Precision Performance 


MICROMATIC HONE picks 
this NAMCO TEAM... 


Moy eof 
waco 
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NAMCO "Stellite’-Welded Solenoids 


High-speed action and exact control of critical 
motions are characteristics that have been per- 
formance-proved by hundreds of users of Namco 
“Stellite’”-Welded Solenoids. Typical of this pre- 
cision service is their application to govern the 
hydraulic movement of the twin spindle heads of 
the Hydrohoner illustrated, product of the Micro- 
matic Hone Corporation. 

Namco Solenoids are available in push or pull 
types (up to 25 pounds) for either A-C or D-C service 
in a variety of standard mountings, to meet almost 
every industrial application. 


Minty 
For more information on Namco Solenoids, oa 
ask for Engineering Bulletin EM-52. ed TE 
l= 
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BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 


retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 
HARTFORD 6, CONN. 


NEWARK WN hw 








“Just tell them they 


CANT AFFORD TO USE 
ANYTHING ELSE... 


That’s Joe Gibbons speaking. We were talking about how 
to make people realize what a terrific thing this new 


JELLIFF ALLOY 1000 RESISTANCE WIRE 


really is, and that’s the way he summed it up. And even 
when you make allowances for a salesman’s natural en- 


thusiasm, he’s pretty near right. Just look at some of the 
important data: 


Resistivity 1000 obms/cmf— 
“tS 0° seateomesu © tts, Tensile strength 165,000 
psi— 
TC of Resistance 20 ppm— 
Coefficient of Expansion 13.9 
ppm— 
Corrosion Resistance equal 
to the best nickel-chro- 


Lf.) ween 


ae elas 


MANUFACTURING 
CORPORATiON 


DIPPING BASe 
autm aonva® 


SOUTHPORT, CONN. 


° miums— 

- 

“ Winds fast and _ solders 
= easily— 

. 


Lots more obms in lots less 
space. 





aeusaw atim 


4 


* 
“rs © wine Ciotm © steaint 





See what we mean? For the whole 
story, write for Bulletin 25. 
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ot reasons have contributed to the trend toward power- 
ing of each of the sections with individual motors and 
providing speed coordination and relative speed ad- 
justment between sections by electrical means. Fore- 
most reasons for this trend, are greater flexibility and 
lower maintenance. 

In such drives, the “master-slave” principle can be 
applied. The section that sets the speed of material 
flow is referred to as the “master” section. The remain- 
ing sections are powered by “slave” drives which follow 
the master section in some fixed or adjustable relation- 
ship to the master speed. As the speed of the master 
section is changed, the slave sections are required to 
change also so as to maintain the proper speed dif- 
ferentials. Possibly, tension is being held between cer- 
tain sections, and this tension will also have to be 
maintained within limits as the material flow rate 
changes. 

It is frequently required to drive a single geared 
machine from several points. The reasons may be that 
several smaller motors can be built into the machine 
easier than a single large one or that continuity oi 
operation is important enough to demand _ instantly 


No. / No. 2 



















; Reference Feedback . 
Gen field current current Gen field 
J 1 ; 
r| oa I signa signal - ae ' 
| | 
Rectifier leectitier| 
Bee T — aE 
ek iia Tachometer I 

| aad —_— ae 
| 7 feedback E 1 
reference 1 | 
ee Ea 


Fig. 14—When more than one motor is used to drive a 
machine this type of packaged control maintains constant 
division of load between motors. One control regulates 
machine speed; the other regulates load division. 


available standby power or that the machine ts so large 
or transmits power mechanically for such a long dis- 
tance that its mechanical design is made simpler by the 
use of several driving motors. Printing presses, for in- 
stance, are frequently driven by more than one motor. 
The primary problem when more than one driving 
motor is used is division of load between motors. Fig. 
14 shows in block form the control for a machine of 
this kind in which one motor regulates over-all speed 
while the other is made to share the total load with 
the first motor. 

Many web process machines require a low speed for 
threading in the work. Further, the required operating 
speed of the drive may change from time to time as dif- 
ferent materials or different weights of the same mate- 
rial are being processed. Since adjustable speed can 
he obtained simply, for example, by rheostat control of 
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UNBRAKO CAP SCREW HEAD AND THREADS ARE STRONG 


Controlled fillet and unbroken flow lines, fol- of UNBRAKO Standards. STANDARD PRESSED 
lowing the contour of head and threads, elimi- STEEL Co., Jenkintown 9, Pennsylvania. 
nate the straight planes of weakness along 

which shear can occur. Consistently high Standard sizes, #4 to 1", are 
tensile and fatigue strength, non-slip internal available from distributors’ stocks. 


wrenching and fast, easy assembly with the 
knurled head are other UNBRAKO features that $ 
save time and money. Write us for your copy JENKINTOWN, PENNSYLVANIA 


UNBRAKO SOCKET SCREW DIVISION CAP SCREWS © SET SCREWS © SHOULDER SCREWS * DOWEL PINS * PRESSURE PLUGS 
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WHEN YOU NEED 


Plastic 









& Rods 

2 Tubes 
2 Shapes | 
2> Tapes 
Q Strips 
2 Sheets < Continuous Coatings 


AND WHEN THE JOB CALLS FOR 


SARAN ...Geon... Polyethylene... 

Ethyl Cellulose . . . Vinylite . . . Cellulose 

Acetate ... Cellulose Acetate Butyrate 
Kralastic 


CALL ON 
t yun, Yastics 
Through our highly flexible production methods we 
can serve you quickly in short runs as well as long 
runs. We can work to your specifications on all 
industrial needs or will be happy to counsel you on 
the choice of materials to best solve your extrusion 


problems. Outline your needs or ideas and we'll be 


happy to send you full information. Write today 
without obligation. 





PYRAMID PLASTICS, INC. 


554-F WEST POLK STREET, 
CHICAGO 7, ILLINOIS 
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a d-c generator field or of a motor field, the question 
arises as to what improvement can be obtained by the 
application of electronic control to adjustable-speed 
drives. This can best be answered by describing specific 
applications for which electronic control was selected 
because of one or more of the advantages that this 
type of control offers. 

Electronically controlled generators and motors have 
been widely used for powering the calender drive and 
auxiliary sections of rubber and plastics processing 
equipment. Resulting operation improvements are de- 
rived from the closely regulated speed control that 
makes it easier to hold gage; from the stepless, wide 
speed range permitting the selection of the precise 
speed required for a given gage, calender set, fabric or 
stock; and from the closely controlled accelerating and 
decelerating rates that allow smooth change of speed 
from one setting to another, thus avoiding the jerking, 
wrinkling or tearing of the web. Close coordination 
between calender and auxiliaries is an additional 
advantage. 

Machine tool manufacturers make extensive use of 
electronic packaged drives to power milling machines, 
turret lathes, boring mills and automatic screw machines. 
Of greatest importance to these applications is the cur- 
rent-limit feature allowing the motor to accelerate 
uniformly regardless of the connected inertia load. Since 
it is frequently desirable to locate the controls in a 
pendant station or in a station built into the machine 
near the operator, the small speed potentiometer used 
with the electronic packaged drive provides an import- 
ant advantage. Going a step further, speed may be con- 
trolled automatically by mounting a reactor on the tool 
slide in such a manner that reactor position is deter- 
mined by tool diameter. In this way, motor speed will 
be adjusted to give a constant surface cutting speed. 
This principle is being extensively employed in the 
present defense period by lathe manufacturers build- 
ing lathes for automatic cutting of jet engine turbine 
blades. The wide speed range and good speed regula- 
tion satisfy basic requirements of most machine tool 
drives. 

One machine tool manufacturer has applied electronic 


Tension Power Power Tension 


Urwind—> rolls rolls rolls rolls 





Fig. 15—How electronic building blocks are applied to a 
continuous strip process. Power unit 3 is the master for 
speed control; unit 4 provides additional power but follows 
unit 3 as master. Power for tension and winding rolls is 
controlled by current signals. 
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. PRACTICALLY PURE DIRECT CURRENT-Less than 1/4 of 1% Ripple 


‘| Bogue Low Ripple OC Generators 


is for: 


1. High Power Electronic Equipment 

2. Testing of High or Low Power Electronic Equipment 
: 3. Telephone Exchange Battery Charging 

4. Cyclotron Power and similar applications 







Bogue 
25KW, 1000 Volt 
Control Panel 








Bogue Electric produces a line of AC/DC Motor-Generator 
Sets whose DC output contains less than 1/4 of 1% ripple, 
with some designs as low as 1/10 of 1%. This excellent perfor- 
mance is secured by precision design, care in selection of materials, 
and quality control in manufacture. 





The units are made in sizes from 1KW to 25KW and in 
voltages from 6 to 1000 or higher if required. If extreme accuracy 
in output voltage is required the sets can be equipped with Bogue 
Magnetic Amplifier (Static) Voltage Regulators which will hold 
the DC output voltage constant to within 1/10 of 1% over the 
full range from no load to full load. If you have problems along 
these lines please consult our engineering department. 


BOGUE ELECTRIC 981 ey 
MANUFACTURING COMPANY s§_ ° 


nt Where Precision Coordinated Design...Counts! 
i 
60 IOWA AVENUE * PATERSON 3, NEW JERSEY | © 
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| . - . . . . . 

| motor control to a line of milling and die sinking 
| machines. Three packaged electronic drive equipments 
| are used with each machine to provide power to the 


-- = | table feed, cross slide and vertical slide motors. A 
| major advantage in this application is the elimination 
; of gears and step pulleys formerly used. Additional 


















| advantages include the use of a small control potentio- 

| meter and wide speed range with close speed regula- 
tion even at low speeds. 

Perhaps the best way to illustrate the use of pack- 


aged drives made up of electronic building blocks 
We can help! 5 would be to apply them to a hypothetical continuous 
4 strip process. In Fig. 15 a material is being formed 
4 and treated in such a way that a number of motors are 
| required to power all sections of the processing ma- 


chine. Different types of material require that the 
machine be capable of strip speed adustment. Such a 
machine or series of machines might easily be built 
for working metal, paper, textiles, glass, rubber, plastics, 
or could be a packaging machine or a printing press. 
Let No. 3 power unit be considered the master. The 
requirements of its packaged drive include: 

1. Supplying working power 

2. Establishment of strip speed 
3. Establishment of acceleration time 


, 


To fill the bill, the package drive for No. 3 motor 
can include the following electronic building blocks: 





1. Unit rectifier for generator field or motor armature 

2. Amplifier, /R drop compensator and time accelera- 
tion or current limit unit 

Let the other main power motor be No. 4. Its func- 

tions are to: 





1. Provide additional working power 


No need for your designers and engi- . : 
. ’ 9 2. Follow the speed of the master 


neers to spend their valuable time on 
problems involving springs. Have us 
figure it out. That's our business. 

Our specialists can help with your 
design and experimental work. ..make 
a few springs for tryout. Then we'll pro- 
duce your perfect springs on fast, auto- 
matic equipment for low cost, volume 
production. Specifications already es- 
tablished? Then we'll make them for you 
economically, dependably—to exact be 
specifications. Your inquiries invited. ac 


A 


To accomplish this, its control requires only: 

1. Unit rectifier 

2. Simple amplifier following a voltage or tacho- 
meter signal from the master 










The windup and letoff motors are identical and if 
the strip direction is reversed, these motors trade 
roles. They must: 

1. Follow the strip speed 

2. Maintain tension 

To do this they require: 

1. Motor field rectifier controlled either by current 

or movable core reactor as previously described 

2. Generator field or motor armature rectifier to 

follow the master speed signal 
Tension rolls are required to: 
1. Maintain tension 
2. Follow strip speed 
To do this they require: 


| 

| 

| 1. Generator field rectifier 

2. Simple amplifier to translate tension signal into 
| motor speed change 


These functions occur repeatedly in all continuous 

processing equipment. The ready availability of pack- 
| aged motor drives incorporating building block units 
to meet each of these functional requirements reduces 
many formerly complex engineering problems to the 
same order of simplicity as constant speed a-c motor 


TELEPHONE NaAtional 2-8100 
2100 N. Major Ave. * Chicago 39, Ill. 
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for winding CNY of these coils, accurately! 


External Controls Reduce Set-Up 
Time and Speed Up Your 
Production 


Do your winding schedules call for both 
long and short runs... for a wide variety 
of coil sizes? 


If so, this modern Leesona® No. 108 
Coil Winder was made to order for you. 
Even a trainee can set it up in a matter of 
minutes. Select gearing for wire size, ad- 
just winding length and turns per layer 
with only four finger-tip controls. Set the 
counter and speed control ... and start 
winding. Nothing could be simpler! 


You get accurate coils, too... 
even with #44 wire. Leadscrew traverse 
and quick reversing clutch provide more 
positive control of wire layer and prevent 
crossed turns. Manual-feed paper shelf is 
adjustable up and down, in and out for 
more accurate insertion. Indicators help 
operators time paper feeding accurately 
even at high speeds. 


Other new features speed uplead and 
tap preparation, marking and arbor 
transfer. 


Bulletin 108-A describes all the ways 
this versatile Leesona No. 108 Coil 
Winder improves coil quality and in- 
creases production. Write for it today. 
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LEESONA NO. 108 COIL WINDER, award winner in the 11th Annual Product Design 
Competition sponsored by “Electrical Manufacturing,” meets the demand for a modern 
manual paper feed machine for winding paper insulated coils in multiple or “‘stick’’ form. 
It winds coils from #20 to #44 (A.W.G.) in coil lengths from 14 in. to 35% in., in diameters, 
up to 5 in. round or square. 


UNIVERSAL WINDING COMPANY 
P. O. Box 1605, Providence 1, R. I. 


238.1.4 


For winding coils in quantity 
accurately ...automatically 
use Universal Winding Machines 
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drives. This functional flexibility, when combined with 
the cost saving efficiency of decentralized conversion 
makes the development of packaged drives with elec- 
tronic building blocks an important step in the con- 
stantly increasing use of electric motor power in 
industry. OOo 


LOOKING FOR 


Bibliography—Packaged Drives 


[ EVELOPMENTS in the use of “packaged” drives 
for solutions to speed control problems have been 
given prominent attention in a continuing editorial 
program in ELECTRICAL MANUFACTURING. New types 
of systems, advances in extending the field of use, and 
significant new applications of these electronic drive 
systems have been reported promptly as developments 
took place. In this continuing program the following 
articles have been presented during the past four years. 
Feedback Control Systems Highlighted at Machine Tool 
Forum, June 1952, page 126. Includes a comparison 
of mechanical time constants for six basic types of 
servo speed-control systems. 

Load-Compensated Variable-Speed Drive for Small 
Motors, March 1952, page 111. Electronic com- 
pensation for rectifier d-c motor drive holds motor 
speed constant over a 20-to-1 range. 

Quick Stopping of Variable-Voltage Drives, January 
1952, page 115. Non-linear resistor provides uniform 
rate of generator-field discharge. 

Electric Drive Speeds Up Yarn Warper, December 
1951, page 92. D-c variable-speed drive and control 
system employing magnetic brakes for controlled 
deceleration. 

Servo Synchronizes Hydraulic Pistons, December 1951, 
page 132. Electronic speed control for “balance” 
pump motor keeps ram level on a 1000-ton press 
brake. 

Photoelectric Side-Position Regulator, November 1951, 

LOOK TO page 102. Two different servo systems employed in 

automatic edge control of continuous web or strip 

G FE he it Re A L material. 

Maintaining Constant Circumferential Speed, November 
1951, page 130. System with two amplidynes keeps 
ae A G we & T i ¢ peripheral speed constant on a veneer lathe. 
Automatic Cycle Control of a Cam Grinder, October 
1951, page 118. Electrohydraulic system combines 





One of the oldest exclusive manufacturers of Alnico Mag- synchro unit and electronic variable-speed motor 

nets in the United States—that’s General Magnetic. Its drive to provide sinusoidal rate of work rotation. 

prime business is Permanent Magnets. It makes nothing Development of a Low-Cost Electronic Drive, September 
: : i ; 1951, page 124. Principles employed in a new ad- 

else. The expansive plant in Detroit contains the most justable-speed drive for operating % to 3-hp d-c 

modern and complete facilities for design, manufacture, motors from a-c lines. 

and quality control of Alnico Permanent Magnets for use Servo System for Tension Control, August 1951, page 


122. Dual thyratron rectifier power supply delivers 
intermittent power pulses to motor and brake to 
synchronize a wire reeling drive. 

Simplified Adjustable-Speed Drive, July 1951, page 118. 
Diametric rectifier supplies fixed field voltage for 

motor and variable field for generator. 

GENERAL MAGNETIC CORP. Performance of Electronic Drives on Half-Wave Power, 

OF DETROIT June 1951, page 102. Advantages and limitations of 

10007 ERWIN AVENUE, DETROIT 34 half-wave electronic speed controls for small motors; 

MANUFACTURERS OF HIGH COERCIVE MAGNETIC ALLOYS operating characteristics under variations in load, 

All purposes, sizes and shapes voltage and frequency; relation between torque- 
producing and heat-producing effects of armature 
current. 

Precision Motor Speed Control, January 1951, page 112. 
Differential between tachometer voltage and a stabil- 
ized reference voltage controls thyratron rectifier 
supplying a d-c motor. 

Electric Drives With Speed Control, December 1950, 
page 70; January 1951, page 98; February 1951, page 


in Magnetron tubes. 


Write for latest folder of facts. Send us your blueprints 
and specifications. 
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[llustrated: Model BP, single-pole, double-throw, 15A., 125V. A.C. Overall length, 154%, 





The only miniature 
snap switch 


The ideal, low cost solution to a variety of today’s most 
difficult switching problems—TYNIsWitcH. 

Especially designed to permit high load switching in 
small places, TYNISWITCH features simplified 
construction principles that eliminate the need for 
costly, non-functional bulk in new products. Switching 
performance is smooth and dependable . . . surpasses 
that of larger, more expensive units. Conclusive 
laboratory tests have shown that TYNISWITCH is 
consistently reliable at high operating speeds for over 
millions of ¢ ycles... and | at a lower cost. 


Consider the ‘se important advantages now. New 
TYNISWITCH models can be developed economically 
for your particular applications—or you can se lect 
conventional circuit arrangements from a varie ty of 
standard stock models. Write for complete de tails. 
TYNISWITCH Division, The Sessions Clock Company, 
102 East Main St., Forestville, Conn. 
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..- Where size and high rating 


come to terms with cost 





315 











ideal 
for Liquid or Gas Flow! 


You can’t beat the solenoid operated valve for many 
conditions where the flow of a liquid or gas must be 
automatically controlled. And the meaning of 
“controlled” covers quite a range of services. For 
example, in the line of ASCO Solenoid Valves you 
can get automatic control through the following, 
each functioning differently. 


Safety Shut-off and Trip Valves 

Shut-off Valves — Packed Type 

Shut-off Valves — Packless Type 

3-Way Pilot Valves 

2-Way & 3-Way Pilot Controlled Valves 
4-Way Pilot Valves 


Everyone of these valves functions automatically 
either in an emergency or in timed cycles, depend- 
ing upon the design and application. Some reset 
manually; others, electrically. They are designed for 
use on pipe lines conveying liquids or gases or on 
processing machinery which must be protected by 
an automatic flow control or which requires auto- 
matic timing of the flow in its operation. We suggest 
that if some type of automatic control of liquid or 
gas flow is required in your plant, you investigate 
ASCO Solenoid Valves. They are constructed to meet 
many corrosive conditions and many have explosion- 
proof and water-proof solenoids. Many, too, are of 


the design approved by Factory Mutuals and 
Underwriters’ Laboratories. 


in writing for literature, tell us in detail about 
your requirements. 


When in need of Automatic Transfer Switches, 
Remote Control Switches, Contactors, Relays, and 
Specialized Electromagnetic Controls, come to us. 





Automatic Switch Co. 


393 LAKESIDE AVENUE + ORANGE, NEW JERSEY 
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Ylomatc Control 


eS 


94. Broad survey of all types: a-c systems, d-c drive 
motors, adjustable-voltage electronic d-c systems, and 
regulated control systems; types examined as to 
flexibility, range, speed regulation, relative com- 
plexity and cost; roundup discussion of basic problem 
of matching drive characteristics to specific load 
requirements. 

Printing Press Speed Control with Magnetic Amplifier, 
August 1950, page 83. Saturable reactor governs 
phase-shift device to control rectifier motor supply. 

Designing Amplifiers for Servomechanisms, July 1950, 
page 88. How to obtain the desired accuracy, stabil- 
ity and speed of response in variable-speed reversing 
motor servo systems. 

Synchro Controls Feed Tension, July 1950, page 116. 
In a variable-speed dual motor drive for spooling 
machines, control unit synchronizes motors to keep 
tension constant at adjusted value over entire speed 
range. 

Seven Basic Types of Servomechanisms Analyzed, May 
1950, page 90. Their advantages and limitations as 
control systems for mechanical amplification, speed 
control and reaction measurement. 

Basic Requirements for D-C Adjustable-Voltage Drives, 
November 1949, page 64. Graphical presentation of 
the field control adjustments needed to start, accel- 
erate, run and stop the motor. 

Solving Constant-Speed Winding Problems, September 
1950, page 84. Design of electronic speed control 
for textile yarn winders requiring constant tension on 
light filament yarns as spool builds up. 

Adjustable-Speed Drives—Three Control Systems, July 
1949, page 82. A comparison of self-saturating mag- 

netic amplifier, multiple-field generator and electronic 

rectifier as control elements of adjustable-speed d-c 

drives; sensitivity, stability, speed of response, input 
power, voltage drift, overload capacity; flexibility in 
starting, stopping and reversing; effect of variations in 
power supply, temperature, atmospheric conditions; 
maintenance factors, standardization and _ reliability. 

Adjustable Voltage Drives, June 1949, page 106. Dis- 

| cussion of electronic d-c excitation and magnetic 

amplifier control of metallic rectifiers for d-c motor 
drives. 

Torque and Speed Regulation with the Electronic Ampli- 
dyne, July 1948, page 84. Packaged control system 
includes an amplifier, electronic rectifier, motor-gen- 
erator set and speed control element; details of cir- 
cuits, stabilizing means and compensation; applications 
described for a constant-tension winder and _ photo- 
electric side register control. 

Load Analysis as a Basis for Selection of Motor and 

Drive, May 1948, page 76. Relationship between 

speed and torque operating range and power re- 

quired are important factors in evaluating electronic 
motor controls. 

And many other articles in earlier issues. In 1947, for 

example, see August page 76, and September page 82. 





Effects of Moisture and Mildew 


on Electronic Equipment 
(Continued from page 103) 





moisture resistance highly questionable. To illustrate, 
| he would be on pretty shaky ground if he tried to pre- 
dict how a given sample identified only as “vinyl,” 
would react to fungus; he can feel a lot safer in reject- 
ing a material known to contain a high percentage of 
| cellulose in any of its forms as wood, cotton, or paper. 
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OTHER TIME-SAVING TOOLS 
FROM THE SARGENT LINE 


ae 


a” 


“FP No. 574 


LONG CHAIN NOSE PLIER— 
(NOSE-CUTTING) 
Enables one hand to loop, hook, 
wrap, cut. 






FO No. 234 
a TERMINAL PLIER— 


Securely crimps ring, open-end and 
snap type terminals. 


—_——_—_—_—. au 


Yes No. 102 


JA ~~ OUTSIDE 
JA CUTTING PLIER— 


A Plier, a Cutter and a Wrench in 


one tool. 
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USE THIS LOW-COST TOOL 


For Faster Output! 


SPRING ACTION—COMPOUND LEVERAGE 
SAVE TIME AND MOTION 

REDUCE FATIGUE AND SORE HANDS 
EASE THE JOB FOR FEMALE OPERATORS 


Sargent Diagonal Cutting Pliers No. 177 
Step Up Cutting Power 5 to 1 


Give your production line a big lift with this lightweight, self-opening 
Sargent cutting plier... 


Easy operation due to compound leverage results in faster work, 
with less effort. Cupped jaws provide extra cutting clearance, and 
diagonal cutting edges afford ample hand clearance when blades con- 
tact a flat surface, as illustrated. 


Handle design minimizes hazards of pinching the user. Forged, 
heat treated, hardened special alloy steel jaws give unmatched serv- 
ice. Four separate rivets absorb stress, increasing service life 3 to 4 
times over that of single-rivet nippers. 


Order No. 177 today and put it to the test. 


SARGENT OF NEW HAVEN produces a quality line of standard and 
special purpose pliers to help speed production and cut costs. Ask 
your tool supplier for the ones you want...or write us now for full 
information. Dept. 13]. 


Sargent and Company 
New York + NEW HAVEN, CONN. «+ Chicago 
THE TOPS IN TOOLS—THE LATEST IN LOCKS 
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If It’s An 
Automatic 
Control Problem | 
.. [t's A Job For 


PANTRO! 


MORE and more big name buyers like BUDA, 
MOTOROLA and others are turning to PANTRO 
Control Panels. PANTRO’s are proving more de- 
pendable, more compact, and possess better design 
features. PANTRO’s are shipped quicker, too, and 
cost much less. Ask our capable engineers for ideas, 
suggestions and cost estimates or send your specifi- 
cations. No obligation. Write or phone us TODAY! 


BUDA’S Diesel Engine 
Cranking Control Panel 






INDUSTRIAL CONTROL PANEL CO. 
Designers and Manufacturers 
249 East Illinois St., Chicago 11, III. 


ABBOTT BALLS 
do the job 
right 


HERE 


make casters and other swive 
ycts turr smoothly and evenly 
Abbott Ball - deep hardened with 
glass hard 


is shock resistant iA 


and performs efficiently 


under high load factors. Use a*| 
Abbott... the all round ball 


oy o 


THE ABBOTT BALL COMPANY 
60 Railroad Place, Hartford 10, Conn. 
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Growth on Plasticizers 


Table !1—Fungus 


Plasticizer Extent of growth* 





Castor Oil 

Glyceryl lau ates 

Sorbitol laurate 
Triethanolamine dicapyrlate 
Dibutyl sebacate 

Dibuty! phthate 

Diethyl phthalate 

Tricresyl phosphate 7 
Di-(o-xenyl) monopheny! phosphate — 
Butylphthalylbutyl glycolate + 
Ethylene glycol monoethy! ether laurate 
Triethylene glycol di-2-ethyl benzoate _ 
Tetraethylene glycol distearate +++ + 
Silicone oil 


++++4 
+4+++ 
+++4+4 
+444 





* Key: 
— no growth on sample 


+ growth discernible with 20X magnification, not visible to naked eye 
+ sparse growth but easily visible 

+ moderate growth 

+ heavy growth 


As already pointed out, the primary problem with 
organic insulating materials is moisture. Fortunately, 
there is some correlation between moisture absorption 
and fungus susceptibility. The uptake of moisture and 
its effects upon dimensions, electrical characteristics and 
so on, are readily measurable in the laboratory. So a 
means of screening the best prospects from the poorest 
is at hand. Direct laboratory tests of fungus resistance 
are not too difficult even in the hands of the novice. 
:zekiel (9) outlines several which work very well and 
which require only the simplest equipment found in any 
laboratory. 

However, to determine the ultimate suitability of a 
new material or item, the writer knows of no short 
reliable method other than actual service testing. It 
will be a long time before the laboratory petri dish or 
the tropical chamber is a match for the wiles and caprice 
of Mother Nature. ooo 
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Photo courtesy Crocker-Wheeler Division of the Elliott Company. 


Roevar...you can’t buy a finer magnet wire 


CONTINUAL IMPROVEMENT is a distinguish- 
ing feature of Roebling’s electrical wire and cable 
line. And to make Roebling Roevar Magnet Wire 
today’s A-1 specification for high speed winding, 
» we use the toughest insulation we know of. 

This Roevar insulation is many times more abra- 
sion-resistant than conventional enamels. It is highly 
resilient . .. bends to a remarkable degree without 
cracking or coming loose from the conductor. On 


top of that, it has extra resistance to the solvents 
that are used in coil-treating varnishes and to all 
usual baking temperatures. 

Roevar Magnet Wire comes in sizes No. 8 to 40 
A.W.G. ... and its small diameter is an important 
factor in many applications. You can depend on 
us for the best deliveries possible under today’s 
conditions. John A. Roebling’s Sons Company, 
Trenton 2, N. J. 





























INSULATORS 
IN ARCING ZONES 


@ SUPERIOR ARC N the electrical industry, many devices, 
RESISTANCE interrupting loads ranging from 15 
@ NON-TRACKING 2™peres to 1,000 amperes, not only de- 
mand resistance to carbonization but also 

@ DIMENSIONALLY high dielectric strength, dimensional ac- 
STABLE curacy, and perhaps metal inserts as well. 


@NO COLD FLOW ROSITEisalowcost“stone-like” material 

@ HEAT RESISTAN that has these qualities, p/us others that 

. make it ideal for Motor Starter Arc Hoods, 

@ ACCURATE Safety Switch Arc Hoods, Contact 

Carriers, Arc Chutes, Motor Starter Bases, 

Pieeres SRSERTS Fuse Cases, Brush Stud Moldings, Arc 

@ COMPLEX SHAPES Vane Assemblies, Circuit Breaker Shields, 

and many other parts. ROSITE moldings 

Pnneee are produced in a wide variety of sizes 
@ COLORS AVAILABLE and shapes. 


@ OIL RESISTANT Rostone Corporation offers a complete 
service: (1) ROSITE moldings using com- 
pounds* formulated to meet user’s require- 
ments; (2) Die design engineering; (3) 
Custom molding of parts to meet pro- 
duction schedules. Inquiries are invited. 


*Inorganic and organic. 


Ask for Bulletin 100. 


A Product of 


ROSTONE CORPORATION 
Engineers and Custom Molders 


123 So. Earl Avenue * Lafayette, Indiana 
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Applications of 
Finger-Type Regulators 


(Continued from page 118) 





application is pictured in the schematic, Fig. 6. The 
capacitor coupling the unfiltered rectified a-c to the 
control coil is used to introduce “dither” or vibration in 
the armature helping to eliminate static friction and 
increase the sensitivity of the regulator. These regulated 
rectifiers have found wide use in battery chargers and 
power supplies for telephone switchboards and other 
installations requiring long life and dependable service. 

Some applications require that the regulated voltage 
be maintained within closer tolerances than the 4 per 









A-c 
/rne 
source Saturable 


reactor Controf 


“ coi/ 


Fingers 


Fig. 6—The power handling capacity of the control is en- 
hanced by placing the resistances in the d-e coil of a 
saturable reactor. 


cent band offered by the standard finger-type regulator. 
In a number of such cases excellent results have been 
obtained by using a vacuum tube amplifier as the de- 
tector. As shown in the schematic, Fig. 7, a VR tube 
is used as the reference and the control acts only as a 
power amplifier. 

Because of the “flat” or constant-current character- 
istic of the control device, the VR tube operates at 
constant current, optimizing its performance as a 
reference. The finger resistance values are chosen to 
fit the application. Power gain is substantially infinite. 
Voltages can be regulated to as close as + 0.2 per cent 
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In This AJAX-TAMA-WYATT CONTROL UNIT 


The four NOTHELFER Transformers used 
in the Ajax-Tama-Wyatt Control Unit shown 
here were selected for dependability and con- 
servative design. In the center of the cabinet 
is the main auto transformer for control of 
furnace power. Above and to the right is 
shown a control transformer for electrical 
control circuits. To its left is the potential 
transformer, which with the current trans- 
former (at bottom) controls electrical in- 
struments, the kilowattmeter and the power 
factor meter. 

NOTHELFER has been supplying Ajax with 
transformers up to 525 KVA almost exclu- 
sively for the past 10 years. 

NOTHELFER Transformers are superior be- 
cause they are vacuum-pressure impregnated, 
and all joints over 10 amperes are silver- 
soldered. Bus leads of over 100 amperes are 
silver-plated. 

Laminations, oriented and most silicon 
steels are annealed in accurately controlled 
nitrogen atmosphere electric furnaces. 


“SPECIALISTS IN SPECIALS” 


No charge at any time 
for design service 


CURRENT 


TRANSFORMER 


- SEND FOR NOTHELFER 
8 PAGE BULLETIN AND 
PRICE LIST 
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Manufacturers of Electrical Transformers— 





CONTROL 
TRANSFORMER 


POTENTIAL 
TRANSFORMER 


50 KW CONTROL CUBICLE FOR 
AJAX INDUCTION FURNACE FOR 
MELTING METALS 
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WINDING LABORATORIES 


11 ALBEMARLE AVE. TRENTON, NEW JERSEY 
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FOR POWER 
CONTROL DESIGNS 















Unequaled for accurate con- 
trol of intermittent machine 
operations—cutting, punching 
and packaging. Gives closer 
tolerances to cut-off, stamp- 
ing, shearing and similar ma- 
chines. Completely automatic; 
manual, mechanical or electri- 
cal control. 














Hilliard Over-Running Clutch- 
es and Couplings are automatic 
in operation. They are unsur- 
passed for automatic two- 
speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to ‘‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets. 










A reliable series of spring- 
loaded slip clutches and coup- 
lings. Rugged construction 
with ample friction surface for 
heavy-duty use. Outstanding 
for preventing overloads and 
shocks; for starting heavy 
loads; as tension drag brakes; 
for reeling and winding opera- 
tions and many other uses. 


HILLIARD CLUTCHES and COUPLINGS make machine 
drive and power transmission more efficient and economical. 
Experienced engineers will be glad to offer their advice on 
any problems. Complete descriptive material will be fur- 
nished on request. 


+MP-4 
for our illustrated prochure = 


WRITE TODAY for information. 


CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 


106 W. FOURTH STREET, ELMIRA, N. Y. 


In Canada + * » UPTON - BRADEEN - JAMES, LTD. 
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Resistance _ 
fingers Regulated ControlS 
lied vr 
a Signal 
voltage 


May be shunted with 
potentiometer for low voltage 


Fig. 7—High-performance vacuum tube regulator circuit 
with coil of finger-type regulator in plate circuit. 


using this scheme, and it has been successfully applied 
to line-load regulators, self-excited generators, and 
dynamotor regulators. In general, best results are ob- 
tained when the desired voltage is above 80 and is 
direct current. Voltages lower than 80 volts can be 
controlled to the same close tolerances by using a plate- 
saturated diode as the reference instead of the VR tube. 
This scheme has the additional advantage of controlling 
rms instead of peak values of alternating voltages. 

A detailed analytical study of the controller has 
been conducted and has resulted in a mathematical ex- 
pression for its characteristics. The possibility for 
mathematically predicting the performance of a system 





s Nu// cor! 


Fig. 8—Positioning servo using a finger-type regulator as 
feedback element with high accuracy. 


using this device can simplify the design of many 
servomechanisms. An example of such a system is the 
positioning servo shown in Fig. 8. The speed of re- 
sponse and the stability of the system can be determined 
mathematically and can be optimized by varying the 
gain or damping of the control unit. 

Other applications have included the use of the regu- 
lator as the pilot for a close differential relay; as a 
regulator for mechanical rectifiers; as a controller for 
a locomotive dynamic braking system; in the phase- 
shifting circuit for a thyratron; in the temperature 
control system for aircraft cabins. The fact that these 
controllers are available with a wide variety of coil im- 
pedances, power and current handling capacities and 
predictable operating characteristics makes it possible 
to use them in a still greater variety of applications. 

ooo 
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FIRST CHOICE on 
EQUIPMENT of FINE QUALITY 













AVAILABLE IN 
BLACK and RED 


More and more leading manufacturers are using 5-WAY Binding Posts 
to provide increased flexibility and improved performance of their 
electrical and electronic equipment. 


SUPERIOR eWay BINDING POSTS 


Better electrically and mechanically, the rugged SUPERIOR 
5-WAY Binding Post affords quick, safe and positive con- 


ACTUAL 
SIZE 

















1 Plug-in for standard 
3/4” banana plug 


nections for practically every application. Mounting in any 
panel from 1/16” to 1/4” is easily accomplished by means 
of a single keyed or unkeyed hole. It provides complete 


2 Clip-lead to shaft 


insulation from the panel. Construction is extra strong. 
3 Wire looped around 


shaft and clamped Only the most durable of phenolic plastics is used. The 


hexagonal shaped head can be tightened with a 1/2” 


Wire (up to 12) perma. 
4 nently clamped through 
center hole 


socket wrench without damage. Current capacity is 30 
amperes; working voltage is 1000 volts. The color choice 
of RED or BLACK permits ready circuit or polarity 


5 Clamped spade lug identification. 


connection 
A FREE SAMPLE IS AVAILABLE IF ul SUPERIOR ELECTRIC co 
REQUESTED ON YOUR LETTERHEAD. BRISTOL, } C ONNECTICUT 


1309 THURE AVENUE, BRISTOL, CONNECTICUT 


FOWERSTAT Variable Transformers ¢ STABILINE Automatic Voltage Transformers * VOLTBOX A-C Power Supplies © VARICELL D-C Power Supplies « POWERSTAT Light Dimming Equipment 
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MERCURY 
lit Rt 


MERCOID 


Assure Accuracy, Positive 
OT Le OT me aL 
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Tilting Type 


TILTING TYPE MERCURY SWITCHES . 
The original method consisting of a simple tilting ; 
movement for opening and closing the circuit is still . 
largely the basis of operation in most mercury switch ; 
applications. : 
Figure 9-51 (illustrated—one of the most popular ° 
types) is a mercury to mercury contact switch. One : 
electrode terminates in a pool of mercury within a ° 
cup of high temperature refractory material. The e 
other electrode is submerged in the main body of . 
mercury, and as the switch is tipped, these two 
pools of mercury join and close the circuit. Even ° 
when operated very slowly, the contact opens or : 
closes with a positive and instantaneous action as ° 
the mercury joins or divides. The electric arc is con- ° 
fined to the lip of the high temperature refractory . 
cup, so that no deterioration can occur. ° 


Further information sent upon request. 
THE MERCOID CORPORATION © 4217 BELMONT AVE. e CHICAGO, ILL. 


SVUSHECOE HF ECSCPSESEOCTE OEE 6 846-6.4990.5 928 69 


HEAVY DUTY 
ELECTRIC 
COUNTER 





STOP GUESSWORK 
Avoid Labor and Error 
of Counting by Hand 

PIC Counters count anything. 

FAST — ACCURATE — DE- 

PENDABLE. Stroke, Revolu- 

tion, Electric, Automatic Batch 

- eee Rugged, Heavy Duty 

aia e ounters. Small low cost Counters. 

ot conmcice The right Counter for every job. 


* Tell us what you want to count or 


—_——— send for catalog. G1 
\ ER ) Propuction Instrument Companyg 
COUNTING DEVICES | 700-04 W. Jackson Blvd., Chicago 6, Ill. i 


| Send literature on Counters: 

P| stroke ond Revolution DD Heavy Duty Stroke [J Small Mechanical 

4 Counters | Lj Heavy Duty Revolution [Fj Small Electric 
it 









aaa 







1 Winding Counters C) Heavy Duty Electric [ Batch Counters @ 
= sig Counters” (j) Complete 8-page PIC Counter Catalog. § 
ecir 


i 
Automotic Batch Countets i 
Actusting Switches N Name 


Street ib 
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Sound-Level Meter 


(Continued from page 109) 








for the microphone well. The on-off switch is 
operated by lifting the microphone to its operating 
position, and a swaged-in insert in the panel acts 
as a guide for the operating pin of the switch. 

Panel controls have been relocated and _ re- 
designed, as shown in Fig. 9, for greater ease in 
use as well as better readability. Sound level 
readings are indicated by the sum of the meter 
reading and the setting of the attenuator dial. In 
the former design the entire attenuator scale was 
in view; a mask is provided in the new dial to 
cover all dial markings not involved in the read- 
ing. Also the meter and dial readings are side by 
side. By redesign the total number of controls 
has been reduced from nine to four although more 
functions are performed in the new instrument. 

Another problem that may seem trivial, but 
actually was important, was the design of means 
for storing the calibration cord and instruction 
book. The simple solution, shown in Fig. 10, is a 
stainless steel wire form in the cover held in place 
by the cover locking mechanism. The small size 
of the instruction book is an innovation, chosen for 
its utility. 

Provision was also made for neat and func- 
tional attachment of two major accessories, an a-c 


ERA TING INSTRUCTIONS 


Saw 
“TYPE 1551-A 
SOUND-LEVEL METER 





Fig. 10—Line test cord and instruction book are retained 
in the formed aluminum cover by a simple wire form 
anchored in the cover latch mechanism. 
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Mawes 


You've seen molten metal before . . . but chances And from it, ultimately, will come approximately 
are you've never seen a “heat” that’s more closely 1200 pounds of fine finished material . . . smooth, 
controlled as to composition and quality than the one bright, durable wire or ribbon produced to a spec- 
you see above. For this is a heat of Hoskins Chromel ified resistivity for long, dependable service as heating 
... the original nickel-chromium alloy that first elements or cold resistors in countless different elec- 
made electrical heating practical. Into it go precise trical devices. 


amounts of the purest raw materials obtainable... _ . = oath 
Chromel, however, is only one of many specialized, 


quality-controlled alloys developed and produced by 
Hoskins. Others include: Alloy 502 . . . used through- 
out industry for a wide range of heat resistant me- . 
chanical applications. Spark plug electrode alloys . 
which have become universally accepted standards of 
quality and durability. Alloy 717 .. . used in facing 


mixed, melted, and poured in exactly timed cycles. 


engine valves for longer life and improved service. 
And, of course, there are Hoskins Chromel-Alumel 
thermocouple alloys for industrial furnaces and jet en- 
kins Chromel give long life Hoskins electrode alloys give © mocouple alloys accurately gines... unconditionally guaranteed to register true 


service in industrial electric long dependable service wher- register exhaust temperatures je eas itn i 
furnaces, home appliances, ever they're used. of jet aircraft engines. temperature-e.m.f. values within close specified limits. 


Heating elements madeof Hos- Spark plugs equipped with Hoskins Chromel-Alumel ther- 


HOSKINS 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE ©® DETROIT 8, MICHIGAN 








inside story on 


DICTAPHONE 


TIME-MASTER 





The motor that drives the recording and play-back 
mechanism on the Dictaphone Time-Master dicta- 
ting machine must be quiet and dependable above 
all. That’s why The Dictaphone Corporation selects 
Scruggs Motors tailor-built to their specifications. 


Take a tip from Dictaphone... 


and other leading manufacturers. Get the Inside 
Story on Scruggs Motors... and learn how we can 
help you develop better products. We will build 
a motor to fit your specific requirements without 
obligation. Write for Booklet No. 101. The Loyd 
Scruggs Co., 1022 N. 6th St., St. Louis, 1, Mo. 


You can stake your reputation on 


SCRUGGS 4-POLE SHADED POLE MOTORS 


— : a COMPANY 


A DAZEY CORPORATION SUBSIDIARY 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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Fig. 11—For measuring applications requiring a separately 
mounted microphone, a preamplifier and power supply 
unit is attached to the front end of the case to supply a 
condenser microphone. At the other end in this view is the 
a-c power supply attachment. 


power supply and a preamplifier for a condenser 
microphone. As seen in Fig. 11, the attach- 
ments become integral units of the instrument 
when screwed to ends of the cabinet. 

Customer acceptance of the new meter has been 
gratifying. The earlier model had been a con- 
sistent good seller for twelve years, but sales of 
the new unit have been running about 50 per cent 
above the sales of the older instrument. O OO 


Three Combined 
Reprints Available 


AS a service to readers who need file copies of 
I% related articles appearing in ELEcTRICAL MANv- 
FACTURING, selected titles from three recent bibliog- 
raphies have been combined in one reprint. 


Magnetic Amplifiers, 40 pages, $1.50 
Servomechanism Design, 56 pages, $2.00 
Motor Protection, 52 pages, $1.50 


Booklets are 8% x 11 in., printed on heavy paper 
and saddle stitched. Each article is reprinted in full 
with all original illustrations, tables and charts. 

To keep handling cost to a minimum these com- 
bined reprints are offered only on orders accom- 
panied by remittance, including 3 per cent sales 
tax for New York City deliveries. Send orders with 
remittance to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


For quantity prices and a review of the contents 
of each combined reprint see page 204 in this issue. 
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If it uses gas, it can 


I like to stand at the corner of Market 
and Main in my home town,” one Syn- 
thane representative tells us, “and watch 
the traffic on a Saturday afternoon.” 

“There ate our customers on parade 
... anything that uses gas—passenger 
cars, trucks, fire engines, motorcycles... 
Joe Zink’s tractor... even the gas pumps 
at Eddie’s service station use parts made 
from Synthane laminated plastics.” 

The reason is plain. When America 
turns on the ignition key it expects to 
go places. Back of this confidence are 
components. 


Swithane-one of induitys wrseen essentiols SY 
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use SYNTHANE 


Reliable components have to be made from 
dependable materials. Synthane is such 
a material. So you find it in water pumps 
because it makes a good seal washer, in 
differential thrust washers because of its 
wear resistance, in power steering for its 
light weight and rigidity, in starting and 
lighting equipment because it is an ex- 
cellent electrical insulator and machines 
like a breeze. 

Synthane might be a material you can 
use. The Synthane Catalog will help you 
decide. Send for your Copy. Svnthane 


Corporat.on, 25 River Road, Oaks, P 

















Distributor uses laminated 
plastics in 6 places. (1) and (2) 
insulating angle and bushing on 
breaker arm, (3) condenser seal 
washer, (4), (5), (6) insulating 
washers 
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LAMINATED PLASTICS 





SERVICE 


TO USERS OF COMPRESSION 


MOLDED 
PLASTICS 


Pe Re a he MOLDING & TOOL fo 
TRENTON, NEW JERSEY 





peel ROALD cae 


Facts and Photos to help you 
select a reliable source of 
Custom Molded Plastics 


Take a look at the complete picture of K & J 


service from engineering and mold making 
to molding and finishing. You'll find us a 
wholly integrated organization, independent 


of outside sources, except for materials—a 
factor which contributes to custom molded 
plastics at low cost. You have the call on our 
skill, experience and facilities which help you 
get maximum value from every dollar in- 
vested. We'll be glad to show you how K & J 
service works to your advantage. Consult one 
of our representatives or write us direct. 


Write for Booklet on your letterhead 


S. C. Uliman, 55 W. 42nd St., New York, N. Y. 
Phone: PEnn 6-0346 


Wm. T. Wyler, Box 126, Stratford, Conn. 
Phone: Bridgeport 7-4293 


g Wm. A. Chalverus, 
Carson Road 
Princeton, N. J. 


Kuhn é Jacob 


{3 and ~ (Oo) BE of on 


1204 SOUTHARD STREET, TRENTON 8, N. J. 
Telephone Trenton 4-5391 
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Designing for 
Shell Molded Castings 


(Continued from page 121) 





any limits have been reached. In the United States, cast 
iron parts have been produced that weigh 70 Ib, and 
nonferrous parts have been cast weighing up to 50 lb, 
In Germany, where the process originated, 400-Ib cast- 
ings have been mass produced. But mild steel castings 
of more than about 1 Ib do not seem to solidify rapidly 
enough to avoid gas defects. 

Generally speaking, tolerances for all metals can be 
considered to be 0.003 in. per in., although much closer 
tolerances are consistently maintained when casting 
aluminum. This tolerance is kept only when the desired 
measurement is within the mold face. For dimensions 
going across mold joints, the tolerance varies directly 
with the size and the bulk of the part. The tolerance for 
such dimensions can vary between 0.006 and 0.012 in. 
per in., which is still considerably under that obtained 
with green sand molding. 


Pattern Design 

Design of the master pattern plate is critical. It 
should be of a material that has adequate strength for 
long exposure to temperatures to 500 F, and _ short 
exposures at 800 F. The pattern should be polished 
and free from undercuts as surface imperfections repro- 
duce exactly in the shell, and it may be difficult to 
release the shell. 

The base plate and pattern proper should be of the 
same metal to avoid variable expansion, but gates and 
risers can be of different metal. Low expansion cast 
iron, “non-shrink” steel, grey iron and high copper 
content patterns have been successfully used for long 
runs. A typical grey iron contains 3.65 per cent carbon. 

Aluminum offers ease of machining, but is not ex- 
tensively used for patterns for long runs because: (1) 
though its specific heat is high, its density is low which 
results in a low total heat capacity, (2) its high coeff- 
cient of thermal expansion leads to possible warpage and 
distortion, (3) it is etched by ammonia evolved during 
shell cure, (4) it is easily abraded and (5) its mold 
release characteristics are not too good. 

Some draft is desirable on all patterns, but 1 deg is 
a high figure; 0.5 degree is sufficient in most instances, 
and many parts have been made with no draft. When 
designing without draft, a low silhouette is desirable. 
As an example of ordinary draft possibilities, a 3¢-in. 


/ 


diam rod 4% in. long is shell mold cast with 0.002 in. 
difference in the diameters at the ends. 

No complete rules have been formulated for calcu- 
lating shrinkage allowance needed. Some manufac- 
turers feel shrinkage rules should be changed from 
those used for green sand molds, and others say the 
same rules seem to apply. The best procedure now 
seems to be to apply green sand rules and pay particular 
attention to the metal that is to be cast. Most irons 
shrink about 1 per cent, but some compositions of 
ductile iron actually swell when annealed. 

All patterns for two-part molds have integral align- 
ment pins and sockets to insure indexing of the mold 
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Timers that Control 
the Pulse Beat of Industry 


ty ers — 





prot 


yi 


oo ci 
a Ties 
SE yar e4 


TDAF 








TDAB (in case) 


tnoustar 





TIMER | 


ORPORATIO 





Time Delay Timers are designed for application on circuit 
controls where a time delay is required between the closing of 
one circuit and the predetermined closing or opening of 
another. 


Series TDAF and Series TDAB Time Delay Timers are built 
to stand abuse, and afford the dependable, consistent operation 
which modern industrial applications demand. 


These timers are designed to handle time cycles up to 3 
hours. They employ an external, magnetically-operated clutch 
that not only assures exceptional accuracy but permits imstan- 
taneous, automatic reset. Thus these timers are ideal for use 
where rapid recycling is necessary. 


OUTSTANDING FEATURES 

Automatic, Instant Reset—As soon as the clutch is disengaged, 
an internal spring brings the actuating arm back to its 
reset position in a fraction of a second. 

Time Setting Adjustment—Adjustment is accomplished by sim- 
ply moving the black-button pointer to the time cycle 
required. Quick, easy, accurate. 

Dial—Dials of both series have large, easily read numerals. 


SERIES TDAF TIMERS 
for panel mounting. Terminal strip for electrical connections 
located at back. 115 volt and 220 volt, A.C.—25, 50, and 60 
cycles. (For time ranges, see chart.) 

SERIES TDAB TIMERS 
for surface mounting. Terminal strip for electrical connections 
located at front, below dial. If required, can be supplied in 
steel housing, as illustrated—eight knockouts for easy hook-up. 
115 volt and 220 volt, A.C.—25, 50 and 60 cycles. (For time 
ranges, see chart.) 


TIME RANGES—Series TDAF and Series TDAB Timers 





DIAL MAXIMUM 
CALIBRATION TIME CYCLE 
Second 5 Seconds 
4 Second 15 Seconds 
2 Second 30 Seconds 
| Second 60 Seconds 
2 Second 3 Minutes 
5 Seconds 5 Minutes 
15 Seconds 15 Minutes 
30 Seconds 30 Minutes 
60 Seconds 60 Minutes 
2 Minutes 3 Hours 


For complete technical data request bulletin 39 


MANUFACTURERS OF THESE AND OTHER TIMERS AND CONTROLS 
FOR INDUSTRY—Cam Timers * Manual Set Timers © Tandem 
Automatic Recycling Timers e Instantaneous Reset Timers 
e Running Time Meters 


USTRIAL TIMER CORPORATION 
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Dual voltage coils supplied 
at no extra cost for both 
single and polyphase. 
De « 
Aa RC) /  Plaskon Alkyd terminal 
NSE boards, highest arc- 
resistant plastic avail- 
able... fungus proof. 


& 
Special silver contacts of 
high conductivity..superior 
arc-quenching properties. 


Positive-acting thermal 
overload protective 
units ...solder pot type. 


Shallow case for good 
visibility and easy wiring. 


Furnas YE Magnetic Starter 
10 hp. 220 -550v AC 
Overall 10% x 6% x 4% in. 


For 10 hp. magnetic starter service you need no longer 
buy a No.2 starter which is rated up to 25 hp..... 
The new between size YE series Furnas starter is rated 
10 hp. maximum, has a relatively smaller case with plenty 
of wiring space and is a top quality control throughout. 


Check into the Furnas 10 hp. series magnetic starter, 
available in weatherproof and explosion proof styles, 
for the best possible control for your equipment. 


Write FURNAS ELECTRIC COMPANY 
—a 1024 McKee Street, Batavia, Illinois 
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cavities, and as an aid to mold assembly. The depth of 
the socket is slightly greater than the length of the pin 
so the pin does not bottom and prevent closing of the 
mold. Where parts are symmetrical and only one pat- 
tern is required to produce both mold halves, it is 
necessary to incorporate both pins and sockets in the 
pattern. Pins and sockets should be generously tapered. 

Molds are removed from the pattern by stripping or 
ejector pins and it is better to have too many than too 
few. The pins should circumscribe the pattern and go 
around the perimeter of the plate, but should not be 
closer than 4 in. from the cavity. They should be 
located where the draw is deepest and the possibility of 
sticking is the greatest. It is necessary to provide a 
method for locking the pins in the retracted position so 
they cannot punch holes in the shell during the forma- 
tion. 

Springs are commonly used to retract ejector pins, 
but trouble is experienced because of the high operating 











Fig. 3—The pattern for half of a double-cavity shell 
mold shows the major parts used with all patterns: 1— 
pouring basin, 2—down sprue, 3—runner, 4—in gate, 
5—alignment pin, 6—alignment pin socket, and 7—ejector 
pins. 


temperature. A mechanical method for moving the 
pins in both directions is the best solution. All ejector 
pins for a pattern can be tied together by a plate, Fig. 4, 
and moved so that the shell is neither tilted or cocked 
as it is being withdrawn from the mold. 

Design of sprues, runners, in-gates and risers must 
be done by a specific trial-and-error method. It is 
known that bottom gating is most desirable for most 
vertically cast parts to avoid turbulence and trapping of 
slag and other foreign matter. It is also known that the 
porosity of the mold makes risers unnecessary or greatly 
reduced in size. 

The low surface resistance of the shell mold indicates 
smaller sprues and runners than would be used with 
green sand. To further prevent excessive metal velocity 
and turbulence, the down sprue has a definite taper to 
give a choking effect. At the bottom of the sprue is a 
well out of which comes another choke leading to the 
runner. The runner has a much bigger capacity than 
the choke section. In this way, the metal flow rate is 
controlled. 

The trial-and-error method comes in when deter- 
mining the correct sizes, numbers and locations of the 
feeding system parts. All components are made with 
pattern maker’s putty, wood, or wax and fastened to 
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MAGNET, HOOK-UP and ALLOY 





@ Small space factor ® High dielectric 





@ Unaffected by chemicals ® Excellent flexibility and 


or corrosive atmosphere abrasion resistance 
®@ Capable of withstanding @ Sizes: 10 through 50 
250° centigrade A.W.G. 


Send for NEW Warren Wire Specification 1001 


WARREN WIRE COMPANY 


POWNAL, VERMONT 


Producers of Nylon, Plain Enamel and Served Magnet Wire, Tinned and Bare 
Copper Wire. 
*Du Pont trademark for Polytetrafluoroethylene Enamel 


AVC 


Packaging 
Problem 
NC MM can 


Cse djs: 


distin-s: 
METAL EDGE Been 
_ salesmen and 0 


Ors cre 
QS solveg 4. the eng; 
| than 100 diverse es Neered Mme 
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NATIONAL METAL EDGE BOX CO. 


PACKAGING @¢ MATERIALS HANDLING e INVENTORY CONTROL 
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STEEL 


Every Kind 


Some steel products are in short supply but 
over-all stocks are still large, diversified 


INCLUDE: 


NEARBY STOCKS 


BARS—carbon G&G alloy, hot 
rolled G cold finished 


TUBING—seamless G welded, 
mechanical G boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING bars G access. 
BABBITT bearing metal 


MACHINERY G TOOLS for 
metal fabrication 


STRUCTURALS—chonnels, 
angles, beams, etc. 


PLATES—U, M. G sheared, 
Inland 4-Way Floor Plate 


SHEETS—hot G cold rolled, 
many types G coatings 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, 
Boston, Philadelphia, Detroit, Cincinnati, Cleve- 
land, Pittsburgh, Buffalo, Chicago, Milwaukee, St. 
Louis, Los Angeles, San Francisco, Spokane, Seattle 
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.. Precision Wire 
Wound Resistors by 


DAVEN 


@ Accuracies to .05% e All temperature coefficients 


e All types of mountings e Manufactured to famous 
DAVEN standard. of precision @ Excellent deliveries 





Electronic 

Specialists for 
More Than a 
Generation 


Write for Catalog Data 


THE DAVEN- 176 Central Ave. 


Newark 4, N. J. 
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@ Are Famous IAT Ja UT 


the plate. One mold is made and a part is cast. This is 
continued until a correct system is achieved. When 
satisfactory, the trial system is duplicated in metal and 
permanently fastened to the pattern plate. Corrections 
must be made on the pattern as nothing can be deter- 
mined by filing the feeding system on a completed mold 
to a different shape. 

Registration of cores in shell molds is positive and 
very little difficulty is found with their use. Intricate 
cores can be shell molded by blowing investment com- 
pound up into inverted, heated, split core boxes. The 
present trend indicates that cores 4 in. in diameter, and 
smaller, will be made solid and bonded with urea resin, 
while larger cores will be made by the shell process. 

Thin sections with sharp edges can be produced with- 
out evidence of chilling in shell molds. Cooling rates 
have been found slightly slower, and the ease of venting 
offer partial answers to why such phenomena occur. 
The low friction resistance of shells enables filling of 











Fig. 4—Some ejector pin design suggestions from Mon- 
santo. Pins need not be flush in the retracted position. 
Button heads exert pressure over greater area to avoid 
punching through, and also keep investment mixture out 
of groove in which shank travels. Secondary plate under 
the pattern back plate actuates all ejector pins and repre- 
sents best design. 


thin sections that would be impossible in green sand, 
and it is possible to have adjacent thick and thin sec- 
tions. The only requirement for long vertical sections 
is that the pattern plate be vibrated during the early part 
of the dwell to prevent striated or porous mold surfaces. 
Horizontal thin sections do not present this problem. 

The most important factor in producing uniform 
shells and achieving uniform cures, is to heat the pat- 
tern to a uniform temperature. Differentials of more 
than 50 F for different pattern parts are undesirable. 
Corners and the tops of fins, veins and teeth will be the 
coolest parts of patterns and will build thinner mold 
sections. 

It is difficult to design a pattern without marked 
changes 1n section, but the effects of the changes can be 
reduced by contouring some of the parts. The best 
answer, and the system used in mechanized mold 
cycles, is to incorporate strip, tubular, cartridge, ring or 
disk heating elements in the pattern. They can be posi- 
tioned and controlled so that temperature differentials 
of less than 30 F can be maintained.* 


* See “Designing Thermostat Systems,” August 1952, page 97. 
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Small 4-Pole Motors 
(die-cast cases) 
1100-1 25 h.p. 





INDUSTRIES, 


ROCHESTER 2, 


Referring to lubrication in small motors, some 
motormakers are using the terms *'lifetime”’ 
and *‘permanent”’ a bit loosely. 

Before you're intrigued by a glib phrase, 
let's look at some facts. Lubrication systems 
of FASCO Shaded Pole Motors (and competi- 
tive makes, too) include bearings, oil reser- 
voirs, and oil. The oil does the lubricating. 


OIL CAPACITY FASCO Motors 


4 
compared with principal competitive models 






Small 4-Pole Motors 
(steel cases) 
1100-1/25 h.p. 


That's important—as one indication of the 
plus values built into FASCO motors—and 
it’s made more important by the superiority 
of FASCO design and materials—elements 
that can’t be compared in a chart. But it’s not 
the final answer in getting the right motor 
for your job. 


a ae 
Ca ead a 







Large 4-Pole Motors 
1/50-1/10 h.p. 





Assuming oversize bearings, adequate wick- 
ing of top grade, proper means of oil retention 
and recirculation, and the best lubricant 
available—then oil capacity determines motor 
life and dependable performance. 

Here are the actual oil capacities of four 
FASCO motors compared with the principal 
competing makes of the same types. 


Cubic 
Centimeters 


60 




















50 
6-Pole Motors 
1/60-1/8 h.p. 
40 
30 
10 


The most important factor in getting de- 
pendable reper» and long motor life is 
precise application. FASCO engineers—both 
here and in the field—offer (and insist on) 
this service—to insure your getting what you 
want. They test your application under 
actual field conditions, and specify the FASCO 
motor that exactly fills your need. 

FASCO’s analysis of your motor problem 
will fill your requirements squarely and com- 
pletely, by considering loads, duty-cycles, 
ambient temperatures—all the factors that 
influence motor performance in your finished 
product. 

We'll be glad to prove it. Just write. 
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Percussion Pistol 
Model 1843 


Product of Henry Deringer 

of Philadelphia. Deringer’s large caliber, 
short barreled pocket pistols were so 
popular that others imitated them—calling 
them “derringers”. John Wilkes Booth 
used a Deringer to assassinate Lincoln. 
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Trap or Doorjamb 
Pistol, Caliber .31 


Made by North & Couch, Middletown, Conn. 
This lethal little device protected householders 
against burglars. Fixed to the doorjamb, with 
a cord running from muzzle rod to door, the 
pistol fired all its barrels 
into any intruder. 


[| 
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Weller 
Instant-heating 
Soldering Gun 


for light or 
heavy work. Dual heat 
greatly increases tip 
life. Switch instantly to 
high or low heat as job 
requires. Pre-focused 
spotlights end “blind 
soldering”. Exclusive 
tip-fastening arrangement 
assures full, constant heat. 
High-impact plastic 

housing. Perfect balance. 
Low-cost replaceable tips. Pays 
for itself in a few months. See at your 
Distributor or write for Bulletin direct. 


Get SOLDERING TIPS, new Oy 


Weller Handy Guide to faster, 
easier soldering. 20 pages fully 
illustrated. Price 10¢ at your 
Distributor or order direct. 








SOLDERING GUNS 


830 Packer Street, Easton, Pa. 


The Finest Soldering Tool for 
the Finest Craftsmen 








Tubular and cartridge heating elements can be em- 
bedded in high projections on the pattern, but the watt- 
age, number of heaters and their locations must be 
found by trial and error. The heaters can be made more 
efficient by insulation and by using a sheet of metal 
behind the heaters to radiate heat back to the pattern. 

To better the mold, various additives are now used 
with the basic resin-sand mix. A small amount of zir- 
conite sand greatly improves the sintering and fusion 
points of the silica sand used, and reduces metal pene- 
tration and burn-on. 

To prevent resin segregation in the resin-sand mix, 
wetting agents are added. Small amounts of kerosene, 
or special agents are added which prevent dusting and 
segregation, and insure an even surface texture. In- 
sufficient data are available on true wetting agents such 
as water-, alcohol- and ester-soluble phenols, but these 
may improve the anti-segregation action. 

One of the greatest advantages of this process is that 
completed molds are not affected by the atmosphere in 
which they are stored. They are dimensionally stable 
so that they can be made in quantity and stored until 
needed. This can serve to even out foundry work loads, 

To use a two-part shell mold with a vertical parting 
line, the two parts must be fastened together, and the 
unit must be supported so that metal can be poured 
into it. The mold halves are designed with integral 
alignment pins and depressions so that no allowance 
need be made for mold shift. Originally mold halves 
were fastened by clamps and then supported in frames 
with metal shot surrounding them. Molds for heavy 
parts are still bolted through mating parts for strength. 

The trend in mold fastening is now toward the use 
of adhesives. Urea adhesive is spread on all touching 
surfaces and then cured with heat and pressure. This 
gives a more intimate fastening and reduces possibility 
of bulging mold parts. The adhesive is also applied as 
a tape. 

For many parts using adhesive-bonded molds, no 
backing support is used for pouring. Some of these 
parts weigh as much as 25 lb, but are cast in specially 
prepared molds. Either the high points on semi-cured 
molds are struck off, or high spots on cured shells are 
eround off to give substantially parallel sides. O O80 
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Rubber Heater 


ECENTLY developed by the mechanical goods divi- 
sion, United States Rubber Co., Passaic, N. J., these 
heaters look like a high-grade rubber floor mat, but the 
center contains a heating element consisting of a layer 
of electrically conductive rubber. Mat has been successfully 
tested in theatres, warehouses, police and toll booths and 
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NATIONAL. 


TRADE-MARK 


STANDARDIZED BRUSHES 





(Mick Lelvery... is assured with “NATIONAL” STANDARDIZED BRUSHES 


DOLLARS and SENSE... 


Call 


No. 1050 


sg to 


Tae, Mth eT SweELE 
OR Om sane ew FLASHY 


NATIONAL 


BETTER- 
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point to ‘Eveready’ 
No. 1050 Industrial 
Flashlight Batteries 

. delivering twice 
as much usable light 
as any battery we ve 
ever made before. 
Their unique con- 
struction prevents 
swelling or jamming 
in the case...has no 
metal can to leak or 
corrode, 










STANDARDIZED BRUSHES 


because they are shipped from stock. You get them WHEN you 
need them and you simplify storekeeping. In fact, FASTER 
DELIVERY ... made possible by National Carbon’s unequalled 
manufacturing facilities and streamlined processing technique 
... is an important advantage of all “National” brushes, whether 
they are shipped from stock or made to order. 


Don’t forget, too, that you can buy “National” STANDARD- 
IZED BRUSHES at the same LOW, FLAT PRICE for 100 or 
100,000 brushes! 


Write for Bulletin CP-2426 “National ”’ Standardized Brushes 


The terms **National’’, *‘Eveready’’ and the 
Three Pyramids device are registered trade-marks 


of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


Lee 


In Canada: 
NATIONAL Carson LIMITED 
Montreal, Toronto, Winnipeg 
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vil For Dependable 
,<,, Protection DUST 
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Type FDE and FSE Waterproof Multi-Circuit Recep- 
tacles and Plugs. 5 amperes—250 volts A.C. or D.C. 


2 to 12 poles— polarized. For Sound and Control 
Applications. 


Type FS and FD waenniahe Receptacles and Plugs. 
10 amperes 250 volts, D.C., 440 volts, A.C. and 30 
amperes 250 volts, D.C., 20 amperes 575 volts, A.C. 
2, 3 and 4 poles—polarized. For Power Applications. 





Heavy Duty Waterproof 
Receptacles and Plugs 


15 to 200 amperes, 250 volts, 
D.C., 440 and 600 volts, A.C. 
2, 3 and 4 poles — polarized. 

Polarized plugs cannot be 
inserted incorrectly. Sealed 
cable grip excludes all dirt 
and moisture. Ample wiring 
space facilitates servicing and 


Ss $ 
inspection. 


R&S — the most complete line of plugs, receptacles 
and connectors ever made available to Industry. An 
endless variety of types, sizes and assembly com- 
binations — waterproof, weatherproof and explosion- 
proof — standard or reverse service. 


Write for Catalog No. 9048-W12 
RUSSELL & STOLL COMPANY, INC. * 125 BARCLAY ST., NEW YORK 7, WN. Y. 


RUSSELL & STOLL 


1902 


PRECISION-BUILT ELECTRICAL EQUIPMENT—SINCE 
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in unheated industrial areas. For example, two units are 
used in each locomotive in a coal mine—one mat on the 
floor to warm the operator's feet and legs, and a softer 
model on the back of the seat. Several mats have been 
used in recessed theatre exits, which are normally cold 
points. Mats are made in two standard sizes with three- 
way cord switches giving a rating in the 18 x 24-in. size of 
70, 130, and 200 watts; the 24 x 36-in. size is rated at 
150, 300 and 450 watts. These ratings produce surface 
temperatures of 30, 70 and 100 deg above ambient. 0 0 QO 


It Takes 30 Fans to Cool It 


RESENTLY the world’s largest high-voltage 
transformer, this is one of two identical 230-kv 


units recently shipped by Westinghouse Electric 
Corp.’s Transformer Div., Sharon, Pa., to the Joppa, 


Ill., substation of the Central Illinois Public Service 
Co. One of the most important problems faced dur- 





ing the design was how to dissipate the internal heat 
incident to a rating of 150,000 kva. Successful solu- 
tion of the problem involved the installation of a 
cooling system that required 22,000 gal of insulating 
oil, and 30 motor-driven fans, three of which can be 
seen at the left of the picture. This transformer uses 
77 miles of copper wire and weighs 250 tons. 

oie = 





Bibliographies in This Issue 


Mechanical Drives, 

Subminiature Tubes, 
Motor Characteristics, 
Packaged Drives, 


19 references, page 244 
10 references, page 290 
23 references, page 300 
24 references, page 314 
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G-E COPPER-OXIDE RECTIFIER STACKS, BEING INSTALLED BY MAGNAFLUX’ H. E. SCHREIBER, PROVIDE HIGH CONVERSION EFFICIENCY, 


Magnaflux Corp. Relies on G-E Rectifiers 


COPPER-OXIDE STACKS MEET SEVERE SERVICE 
REQUIRED BY MAGNAFLUX TESTING EQUIPMENT 


As pioneer developer and world leader in the manufacture 
of non-destructive testing equipment, the Magnaflux Cor- 
poration insists on dependable rectifiers. 


STABLE ELECTRICAL CHARACTERISTICS of General Electric cop- 
e -oxide rectifier stacks help maintain customer good will, says 
V. D. Reid, Magnaflux second vice-president and plant manager. 


These rectifiers supply the d-c current that sets up the 
magnetic field for detecting sub-surface defects. G-E copper- 
oxide rectifier stacks were selected because tests proved 
that they can take heavy current overloads for short 
periods without over-heating or deteriorating. 

Mr. W. D. Reid, second vice-preside nt and plant manager 
at Magnaflux, enthusiastically reports, “In our application, 
rec tifie rs are subje cted to extremely severe service because 
of the high currents drawn from them for the magnetiza- 
tion of parts to be inspected. They must have the highest 
conversion efficienc y to assure maximum voltage output 
with lowest losses in operation. G-E copper-oxide rectifiers 
meet all these requirements.’ 


“"We have several thousand copper-oxide rectifiers in serv- 
ice. Failures have been almost unknown.” 
YOUR PRODUCT, too, will benefit from the many operat- 
ing advantages and extremely long life of G-E copper- 
oxide rectifiers. For information on how to apply them, 
contact your nearest G-E Apparatus Sales Office, or write 
Section 461-23, General Electric Co., Schenec tady, N. Y. 


GENERAL @@ ELECTRIC 
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However you compute 


IRC BT RESISTORS 
ARE FIRST 


‘By whatever factor you consiter most 
important, IRC filament type BT resistors lead 
the industry. The next time you specify insulated 
composition resistors remember—it pays to 


do business with the leader. Most people do. 


IF QUALITY STANDARDS 
DENOTE LEADERSHIP — 


remember iRC Advanced 
Type BT resistors meet and 


IF QUANTITY PRODUCTION 
INDICATES LEADERSHIP— 


remember more IRC BT 
resistors are used in radio 


and TV sets than any other 
brand. During the last five 
years IRC supplied 40% of 
the resistors used in radio 
and TV set production. 


beat rigid JAN-R-11 speci- 
fications. Nearly all producers 
of government equipment 
have tested and approved 
IRC’s advanced BT resistor. 























IF GLOBAL ACCEPTANCE 
REFLECTS LEADERSHIP — 


remember IRC filament 

type BT resistors are favored 
in every major market of the 
world. Licensee plants in Canada, 
England, Denmark, Belgium, Italy 
and Australia produce IRC BT's 
for international electronics. 

















IF DEPENDABLE DELIVERY 
REPRESENTS LEADERSHIP — 
remember IRC’s long record of strike- 


free labor relations protects your 


assembly lines. Dependable delivery 
of Advanced Type BT resistors is fur- 
ther assured by IRC’s financial ability 


: to maintain large stocks of wanted 
ranges and to draw from foreign 
licensees when demand warrants it. - 





‘IF RESEARCH AND 
ENGINEERING TESTIFY 
TO LEADERSHIP — 
remember IRC BT resistors are 

produced by the largest resistor manufac- 
turer in the world. The finest accumulation 
of resistance know-how has been pooled 
in the perfection of these filament type 
resistors. 






















Smallest insulated mien 
available anywhere 





INTERNATIONAL RESISTANCE COMPANY 
409 N. Broad Street, Philadelphia 8, Pa. 


Please send me full data on IRC Advanced Type BT Resistors 
















Also name and address of nearest IRC Distributor who con furnish 





















speedy delivery of BT resistors in small quantities 


NAME 


TITLE _ 





CT De RCC aN 


COMPANY_____ 





ADDRESS___ 
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Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—jJohn A. Campbell, Director, Reader Service. 
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ADHESIVES 

Armstrong Cork Co., 9509 Arch, Lancas- 
ter, Pa. . 

Bakelite Co., A Division of Union Carbide 


= Carbon Corp. 7. % EH-20, 30 E. 42 
New York 17, N. Y. 
Biges Co., Carl H., 11616 W. Pico Blvd., 
Los Angeles, Cai. 
Durez Plastics & Chemicals, ~ . 1309 


Walck Rd., N. Tonawanda, 


Koppers ©o., Inc., Chemical Se ‘Dept. 
EM-7, Pittsburgh 19, Pa. 

oe Mining & Mfg. Co., St. Paul 6, 
Min 

National Electric Coil Co., Columbus 16, 
hio 


1045 N. Canal, 
7800 Woodlawn. 


Sauereisen Cements Co., 
Pittsburgh 15, Pa. 

Van Cleef Bros., Inc., 
Chicago 19, Ill. 


ALUMINUM. See also Castings. 


Aluminum Co. of America, 1899J Gulf 
Bldg., Pittsburgh 19, Pa. 
Federated Metals Div., American Smelt- 


120 Bway, N. Y. 5, 
230 Park. 


ing & Refining Co., 
_ he 2 


Revere Copper & Brass, 
New York 17, N. Y. 


Inc., 


AMMETERS. See Instruments. 


ANODES, PLATING 


American Brass Co., 
5 Co., Ine., 


Waterbury 20, .Conn. 
113 Astor, Newark 5, 


Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

du Pont de Nemours & Co., Inc., E. L., 
— -Chemicals Dept., Wilmington 98, 


Federated Metals Div., American Smelting 
& Refining Co., 120 Bway, N. Y. a. 

General Plate Div., Metals & Controls 
Corp., 49 Forest, Attleboro, Mass. 
(Silver, Gold) 

Handy & Harman, 82 Fulton, New York 38, 
N. Y. (Gold and Silver) 

Hussey & Co., C. G., Pittsburgh 19, Pa. 

Improved Seamless Wire Co., Inc., 1775 

eddy, Providence 5, R. I. 

Makepeace Co., D. E., Attleboro 89, Mass. 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. Y. 

Seymour Mfg. Co., Seymour, Conn. 

Wellman Bronze & Aluminum Co., 
2533 E. 93rd, Cleveland 4, Ohio. 


ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbestos. 


The, 


BALANCING MACHINES 

Westinghouse Electric Corp Gateway 
Center, Bidg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


BALLS, BEARING 


Abbott Ball Co., 60 Railroad Place, 
Hartford 10, Conn. 

Hartford Steel Ball Co., Hartford 6, Conn. 

SKF Industries, Inc., P. O. Box 6731, 


Philadelphia 32, Pa. 
Strom Steel Ball Co., 1950 S. 54th Ave., 
Cicero 50, Ill. 


BATTERIES, DRY 


National Carbon Co., Div. Union Carbide 
& Carbon Corp., 80 East 42nd, New 
York 17, N. Y. 

Radio Corporation of 


Section 
IR41, Harrison, N. J 


America, 


BATTERY ELIMINATORS. 


See 
Supply Units, Rectifier. 


Power 


BEAD CHAINS 


Bead Chain Mfg. Co., 18 Mountain Grove, 
Bridgeport 5, Conn. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 


BEARINGS, BABBITT 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa 

Moraine Products Div. of General Motors, 
Dayton, Ohio (Steel-Backed) 

are & Son, Inc., Joseph T., Chicago, 


BEARINGS, BALL (Miniature) 


Hoover Ball & Bearing Co., Ann Arbor, 
Mich. 

New Departure Div. 
Corp., Bristol, Conn. 

Norma-Hotfmann Bearings Corp., Stamford, 


Conn 
U. 8. Camden 1, N. J. 


of General Motors 


Gasket Co., 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, 
Mich. 

New Departure Div. 
Corp.. Bristol, Conn. 

Nice Ball Bearing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa. 

Norma-Hoffmann Bearings Corp., Stamford, 


Conn. 
SKF Industries, Inc., P. 0. Box 6731, 
1835 Dueber 


of General Motors 


Philadelphia 32, Pa. 
Timken Roller Bearing Co., 
Ave., S. W. Canton 6, Ohio 


BEARINGS & BUSHINGS, METAL 


(Brass, Bronze, Steel, ete.) 

Amplex Mfg. Co., Sub. Chrysler Corp., 
Detroit 31, Mich 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J. 

Chase Brass & Copper Co., Dept. EM 252, 


Waterbury 20, Conn. 
Federal-Mogul Corp., 


11063 Shoemaker. 
Detroit 13, Mich. 


Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 

oy & Co., Inc., P. R., Indianapolis 6, 
nd. 


Moraine Products Div. of General Motors 


Corp.. Dayton. Ohio 
Radio Cores, Inc., Dept. 852 S, 9540 Tul- 
ley Ave., Oak Lawn, TIl 


Morganite, Inc.. Long Island City 1. N. Y. 
United States Graphite Co., 1612 Holland, 
Saginaw, Mich. 


BEARINGS & BUSHINGS, 
LUBRICANT-RETAINING 


Amplex Mfg. Co., Sub of Chrysler Corp., 
6501 Harper. Detroit 31, Mich 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 8, N. Y. (Oilless, 
Self -lubricating) 


Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 
Moraine Products Div. of General Motors 


Corp. Dayton, Ohio 
National Carbon Co., Div. Union Carbide 
& Carbon Corp., 30 East 42nd. New 
York 17, N. Y. 
oe Molded Products, Inc., 


Radio Cores, Inc., Dept. 852 S, 9540 Tul- 
ley Ave., Oak Lawn, Il. 

United States Graphite Co., 
Saginaw. Mich. 


BEARINGS and BUSHINGS, 
NON-METALLIC 


General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
National — Fibre Co., Wilming- 


ton 99, 
Richardson 7. 2799 Lake St., 
Park, Ill. 


Byeeeee & Son, Inc., 


St. Marys, 


1621 Holland, 


Melrose 
Joseph T., Chicago, 


Westinghouse Electric 
Center. Bldg. No. 3, 
Pittsburgh 22, Pa. 

BEARINGS, FLEXIBLE (Rubber-backed) 

Lord Mfg. Co., Erie, Pa. 


BELLS 


Signal Engineering & Mfg. Co., 154 W. 14, 
New York 11, N. Y. 


BELT DRIVES. See Drives, Belt. 


BENDERS, BRAKE & SHEARS 


O’Neil-Irwin Mfg. Co., Lake City, Minn. 
(Die-Less Duplicating) 

J. A. Richards Co., 906 North Pitcher, 
Kalamazoo 13F, Mich. 

a & Son, Inc., Joseph T., Chicago, 


Corp.. Gateway 
401 Liberty Ave., 





BERYLLIUM COPPER (Rod. Strip Tube, 
Wire) 


Beryllium Corp., Reading, Pa. 
— & Co., Inc., P. K., Indianapolis 6, 
n 


BIMETALS. See Thermostatic Bimetals. 
BITS, SCREW and BOLT. 
Screw Keys and Wrenches 


BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, Conn. 
SKF Industries, Inc., P. O. Box 6731, 
Philadelphia 32, Pa. 


See Socket 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal. 

BLOWERS. See Fans and Blowers 

BOLTS. See Fasteners. 

BOXES, METAL. See Cabinets, Sheet 


Metal. 


BOXES and CRATES, WIREBOUND. See 
also containers, Packaging and Shipping 
National Metal Edge Box Co., 1212 Callow- 
hill St., Philadelphia 23, Pa. 
Rathborne, Hair ami Ridgeway Box Co., 
440 W. 21 Place, Chicago 8, Il. 
Wirebound Box Manufacturers Association, 


Room 1150, 327 S. La Salle St., Chi- 
cago 4, Ill. 

BRAKES, BENDING. See Benders 
Brakes and Shears. 

BRAKES, MAGNETIC 

Dings Brakes, Inc., 4713 W. Electric 
Ave., Milwaukee 46, Wis. 

Dynamatic Corp., Sub. of Eaton Mfg. 
Co., Kenosha, Wis. 

Stearns Magnetic Inc., 642 South 28 St., 


Milwaukee 46, Wisc. 
Warner Electric Brake & Clutch Co., 
EM, Beloit, Wisc. 


Dept. 


BRASS, BRONZE and COPPER 
All Commercial Forms 
(For Wire. See Wire and Cable, Bare) 


American Brass Company, Waterbury 20, 


Conn (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys) 
Bristo! Brass Corp., The, Bristol, Conn. 


Chase Brass & Copper Co., 
Waterbury 20, Conn. 
Driver Co., ae B., 
Newark 4, N. 
Federal Metals pie. 
& Refining Co., 
Hussey & Co., Cc. G 


Dept. EM 252, 
150 Riverside Ave., 
American Seems 

. 5, ms 


- ‘Bway, N. 
Pittsburgh 19, Pa. 


Ilsco Copper Tube & Products. Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
(Copper Tubing) 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Van Huffel Tube Corp., Warren, Ohio 
(Tubing) 

BRAZING ALLOYS, SILVER 

1 & Co., Inc., 113 Astor, Newark 5. 

J. 

eaas Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp.. 49 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 38, 
eS 

Improved Seamless Wire Co., Inc., 775 


Eddy, Providence 5, R. 
Makepeace Co., D. E.. Attleboro 89, Mass 
Malloy & Co., Inc., P , Indianapolis 6, 


Ind. 
Ney Co., J. M., 371 Elm, Hartford 1, Conn. 


BRONZE. See Brass, 
also Phosphor Bronze. 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Ill. 

Triple ‘““M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 

Ave., Chicago 39, IIL 


Bronze & Copper; 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. 

Graphite Metallizing Core. , 1059 Nepper- 
han Ave., Yonkers 3, 7 

Keystone Carbon Co., St. Marys, Pa. 

National Carbon Co., Div., Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17, N. Y¥. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Inc., 9114 George 
Ave., Cleveland 5, Ohio 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


Westinghouse Electric Corp Gateway 
Center, Bldg _ 3. 401 Liberty Ave., 
Pittsburgh 22, Pa 

Wilson Co., The i. a 105 Chestnut St., 
Newark 5, N. J. 


BRUSH HOLDERS. 
Commutator Brush. 


See Holders. 


c 


SHINGS 

EARING. See Bearings and Bushings 

SOMPOSITION. See Plastics-Custom 

— See Fibre, Vulcanized. 
ASS. See Glass, Technical. 

HE ERMETIC SEAL. See Seals 
Terminals, Hermetic. 

MICA. See Mica. 

PORCELAIN. See Ceramics. 

RUBBER. See Rubber & Rubber 

Products. 


ee =oe 


and 


BUTTONS and CLIPS, SNAP 
FASTENER 


Cuyahoga Spring Co., 
Cleveland 2, Onlo 


10251 Berea Ba 


CABINETS, SHEET METAL (Boxes 
Cans, Chassis, Housings, Panels, Racks 
Tanks). 


Alden Products Co., 
Brockton 64EM, Mass. 


117 North Main. 


Bud Metal Products, Dept. EM., 2118 E. 
55. Cleveland 3, Ohio 
Geuder Paeschke & Frey Co., 1525 W. 


St. Paul, Milwaukee 1, Wis. 

Heldor Mfg. Co., Div. of Heldor Bushing 
& Terminal Co., Inc., 225 Belleville 
Ave., Bloomfield, N. J. 

Overly-Hautz Co., 11500 Madisen Ave 
Cleveland 2, Ohio 


Riester & Thesmacher Co., 1526 W. 26u 
Cleveland 13. Ohio ; 
Stolper Steel Products Corp., 308 Pil- 
grim KRd., Menomonee Falls, Wis 

CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSES 


see Harnesses & Assemblies, Wire 
CAMBRIC, VARNISHED. See Fabrics 
Insulating. 
CAPACITORS 


Aircraft-Marine Products, Inc., 2100 Pas 


ton, Harrisburg, Pa. 


Astron Corp., 255 Grant Ave., East New 
ark, 

Cornell-Dubilier Electric Corp., Dept 
H-92, South Plainfield, N. J 

Fansteel Metallurgical Corp., North Chi 
cago, Jil. (Tantalum) 

General Electric Co., Capacitor Dept.. 
Hudson Falls, N. ; 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Master Appliance Mfg. Co., Fourth @ 
Ontario, Racine, Wis. 

Radio Materials Corp., 3325 N. California. 


Chicago 18, Ill ‘s 
Sprague Electric Co., 307 Marshall, North 


Adams, Mass. 
Stackpole Carbon Co., St. Marys, Pa. 


Stupakoff Ceramic & Mfg. Co., Latrobe 
Pa. 

CARBON AND GRAPHITE: (Contacts, 
Electrodes, Anodes, Bearings, Discs 
Piles, Plates, Plungers, Rings, Seals 
etc.) 

Becker Brothers Carbon Co., 3450 8S. 52n¢ 
Ave., Cicero 50, Ill. 


Graphite Metallizing Corp., 
han Ave.. Yonkers 3, N 

Keystone Carbon Co., St. Marys, Pa. 

National Carvon Co., Div.. Union Carbide 
& Carbon Corp., 30 East 42nd, New 
Tork 17, N.. %. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

United States Graphite Co., 1621 Holland 
Saginaw, Mich. 


CASTINGS. ALUMINUM and 
MAGNESIUM. See also Castings, Die 


Aluminum Co. of America, 1899J Gulf 
Bldg.. Pittsburgh 19, Pa. 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J. 

Parker White Metal Co., Erie, Pa. 

Wellman Bronze & Aluminum Co., 
E. 93rd, Cleveland 4, Ohio 


“Ji 059 Nepper 


CASTINGS, BRASS, BRONZE, COPPER 


Allis-Chalmers Mfg. Co., 937 A 8S. 70th, 
Milwaukee 1. Wis. 


Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J. 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. 


Inc., P. R., Indianapolis 


Wellman Bronze & Aluminum Co., The, 
2533 E. 98rd. Cleveland 4, Ohio 


Mallory & Co., 
6. Ind. 





To communicate with any manufacturer whose name appears in this issue, use READER INQUIRY FACILITY, page 211. 
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Korron made Selenium Rectifier History six years ago when it introduced a 40 
Volts A. C. rms. Cell. Scores of manufacturers of electrical and electronic equipment 
installed these KOTRON RECTIFIERS. Today, their performance — are proof 
of sound, basic design, quality manufacture, long life and economy. 
Today, KOTRON’s engineering staff is perfecting rectifiers of even higher voltages 
—s. with equally unexcelled performance efficiencies ... of minimum ee and 
size... and maximum ruggedness. 2 : 
The services of these selenium rectifier specialists—with an caginesting, bE ieee 
originating with the introduction of selenium rectifiers in : the U. S.—are available for 


_ your consultatio at no sobts tion. — 
’ . _ FILL OUT & MAIL 


BHeHHHRHeHEeEeHe tt 
BKOTRON ENGINEERING DEP’T. 
g 6 Clark St., Newark 4, N. J. 
I can use help on a rectifier problem, 
: at no ek Attached i es data 
3 for our specific problem. 
Send complete data on KOTRON 
E products. 
4 Name Title 
KOTRON RECTIFIER CORP. 
5 Street 
56 CLARK STREET NEWARK 4, N. J. City sine MIE State 


SEPTEMBER 1952 
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“$OLD ONLY THROUGH RECOGNIZED WHOLESALERS 





specifying ELECTRIC HEATERS? 


ACRAWATT Elements in any of the above forms may serve you well in 
your newly-designed product. Our specialty, however, is to make heat- 
ing elements fitting your specific needs . . . 





“THINSTRIP” Reflexed 


Bands & Bars. Com- 
pacted Core Cartridges 
...Ilmmersion Heaters. 


@ RAPID HEAT 
TRANSFER 

@ LONGER LIFE 

@ LOWER COST 


ing characteristics. Long runs and repetitive 
production are our strong points. Our ex- 
perience and ability are recognized by many 


quiries are solicited. 


A CRA INDUSTRIAL ELECTRIC Co. 


9905 PACIFIC AVENUE FRANKLIN PARK, ILLINOIS 
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whether for weight-saving or for cost-sav- | 


of America’s leading engineers. Your in- | 


CASTINGS, DIE 


Aluminum Co. of America, 1899J Gulf 
Bidg., Pittsburgh 19, Pa. 

Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc) 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. (zinc) 

Hoover Co., Die Castings Div., North 


Canton, Ohio 
Madison-Kipp Corp., 

Madison 10, Wis. 
New Jersey Zine Co., 


214 Waubesa Ave., 


160 Front, New 


York 7, N. Y. (Zine Die Casting 
Alloys) 
Parker White Metal Co., Erie, Pa., (Alu 


minum & Zine) 
Stewart Die Casting Div., Stewart Warner 
Corp., 4535 W. Fullerton Ave., Chicago 


39, Il 


CASTINGS, GRAY IRON 

Electric Auto-Lite Co., Toledo 1 Ohio 

CASTINGS, INVESTMENT 

Allis-Chalmers Mfg. Co., 937A 8S. 70th, 
Milwaukee 1, Wis. 

Casting Engineers Inc., 2323 Bosworth 
Ave., Chicago 14, IIL 

International Nickel Co., Ine., 67 Wall, 


New York 5, N. Y. (Nickel and Alloys) 
Precision Metalsmiths Inc., 1075 E. 200th 
St., Cleveland 17, Ohio 


CATHODE RAY TUBES. 


See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. 


CEMENT, INSULATION AND SEALING 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. EH-20, 30 E 
42nd, New York 17, N. Y. 

Biggs Co., Carl H.. 11616 W. Pico Blvd., 
Los Angeles, Calif. 

Communication Products Co., Inc., Marl- 
boro, Monmouth County, N. J. 

Durez Plastics & Chemicals, Inc., 13809 
Walck Rd., N. Tonawanda, N. Y 


Van Cleef Bros., Ine., 7800 Woodlawn, 


Chicago 19, Ill. 
CERAMICS 
Standard & Special Electrical 
Porcelains (low-volt) (A) 
Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) (F) 
Titanates (GQ) 
Cement- Asbestos (H) 
Ferrites (1) 


Akron Porcelain Co., 


2725 Cory Ave., 
Akron 14, Ohio (AB) 


American Lava Corp., Chattanooga 5, 
Tenn. (ADEFG) 
Ceramic Specialities Co., 444 W. Sixth, 


East Liverpool, Ohio (ABCF) 


Colonial Insulator Co., 907 Grant, Akron 
11, Ohio (ABCE) 

Garfield Mfg. Co.. Garfield 1, N. J. (H) 

Tilinois Electric Porcelain Co, P.O. Box 
272, Macomb, Tl, (AB) 

Kirchberger & Co., Inc., 1422 87th St., 
Brooklyn 18, N. Y¥. (ABDF) 


Knox_ Porcelain Corp., Knoxville 1, Tenn. 


(ABC) 

Louthan Mfg. Co., East Liverpool, Ohio 
(ABDEF) 

Mvyealex Corporation of America, 30 
Rockefeller Plaza. New York 20, N. Y. 


(Glass-bonded Mica) 
New Jersey Porcelain Co., New York Ave. 
& Plum. Trenton 5. N. J. (ABE) 


Pass & Seymour, Inc., Solvay Station, 
Syracuse 9. N.Y.(AF) 

Porcelain Preducts, Inc., Parkersburg. 
W. Va. (ABC) 

Richardson Co., 2799 Lake St., Melrose 
Park, Til. (H)) 

Rostone Corp., 123 8S. Earl Ave., Lafa- 
yette, Ind. (H) 

Square TD Co., 6060 Rivard, Detroit 11, 
Mich (A) 


Stackpole Carbon Co., St. Marvs, Pa. 


Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9. N. J. (ABF) 

Steward Mfg. Co., D. M., 3603 Jerome 
Ave., Chattanooga, Tenn. (DFGT) 
Stunakoff Ceramic & Mfg. Co., Latrobe, 

Pa. (ABEF) 
Titaninm Allov Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. (EG) 
Tniversal Clay Products Co., 1540 E. 
First, Sandusky, Ohio (A) 


CHAINS, BEAD. See Bead Chains. 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 8S. Second 8t., 
Milwaukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937 A 8S. 70th, 
Milwaukee 1, Wis. 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y¥ 

Heinemann Electric Co., 
ton, N. J. 

Spencer Thermostat 
Controls Corp., 
Mass 


“99° Plum, Tren- 


Div. of Metals @& 
109 Forest, Attleboro, 
Square 


"D Co., 6060 Rivard, Detroit 11, 
Mich. 
Westinghouse Electric 


Center, Bldg. No. 3, 
Pittsburgh 22, Pa 


Corp., Gateway 
401 Liberty Ave., 


To communicate with any manufacturer whose name appears 


CIRCUITS, PRINTED ELECTRONIC 


Electralab, Inc., 110-01 Broad, Boston 10, 
Mass. 


CLAMPS, GROUND & 


Burndy Engineering Co., 
Conn 

Ilsco Copper Tube & Products Co., 
Mariemont Ave., Cincinnati 27, 

Sherman Mfg. Co., H. 


Mich. 
Thomas & Betts 


Elizabeth 1, 


TEST 


Inc., Nerwalk, 


£745 
Ohio 
B., Battle Creek, 


Co., Inc., 28 Butler, 
N. J. 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Inc., 112-180 26th S&t., 
Brooklyn 32, N. Y. 


CLIPS, CABLE 


Weckesser Co., Dept. M, 5261 N. Avon- 
dale Ave., Chicago 30, Il. 

CLIPS, SNAP. See Rings, Retainer & 
Snap. 

CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See Tracing Cloth, 
Film & Paper. 


CLUTCHES" 


Automatic Steel Products, Inc., Mercury 
Clutch Div., EM-5, Canton 6, Ohie 
(Mercury) 

Centric Cluteh Co., P.O. Box 175. Mais 
St. & State, Route 35, Woodbridge, N. J. 

Dynamatic Corp., Sub. of Eaton Mfg. Ce., 
Kenosha, Wis. (Magnetic) 


Hilliard Corp., The, 106 W. Fourth 8t., 
Elmira, N. Y¥ 


Stearns Magnetic Inc., 642 South 28 St, 
Milwaukee 46, Wisc. 

Warner Electric Brake & Clutch Co., Dept. 
EM, Beloit, Wis. (magnetic) 


COAXIAL CABLE. See Wire and Cable, 
Insulated, 


COIL CORES AND FORMS 
Alden Products Co., 117 North Maia 
Cambridge Thermionic Corp., 
cord, Cambridge 38, Mass. 
6201 Barbertes 
Ave., Cleveland 2, Ohio 
Continental-Diamond Fibre Co., Newark 
Gries Reproducer Corp., 108 Willow Ave, 
New York 54, N. Y¥. (molded nylon) 8 
Rockefeller Plaza, New York 20, N. Y. 
Paramount Paper Tube Corp., 612 Lafa- 


Brockton 64EM, Mass. 
453 Con 
Cleveland Container Co., 
13, Del. 
Mycalex Corporation of _ America, 
yette, Fort Wayne 2, Ind. 


Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

Radio Cores, Inc., Dept. EM 582S, 9540 
Tulley Ave., Oak Lawn, Il. 

Stackpole Carbon Co., St. Marys, Pa 


(Screw-type, Moded Iron) 
U. 8S. Gasket Co., Camden 1, N. J 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn. 

Cambridge Thermionic Corp., 453 Concord 
Cambridge 88, Mass. 

American Relay & Controls, Inc., 
W. Flournoy, Chicago 44, Ill. 
Ave., Cambridge 39, Mass. 

Coto-Coil Co., Inc., 63 Pavillion Ave, 


Providence 5, R. I. 
Co., 93 Main, Winsted 


Dano Electric 
Conn. 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 41, Tl. 

Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Five Star Co., Plants Place, Plantsville, 
Conn. 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y 

Jones Motrola Corp., Stamford, Conn 


New 


4919 


Sales 


Magnetic Amplifiers, Inc., 11-54 “44tt 
Drive, Long Island City 1, N. Y. 
Master Appliance Mfg. Co., Fourth & On 


tario, Racine, Wis 


National Electric Coil Co., Columbus 16 
Ohio 


Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J. 
Radio Corporation of America, Section 


TR41, Harrison d 
Raytheon Mfg. Co., Equipment Sales Div., 


Dept. 6470-EM Waltham 54. Mass. 

Wilmington Coil Co., Richardson Park, 
Delaware 

Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn. 

COIL WINDING MACHINES 

Associated Production Co., 162 N. Clin- 
ton, Chicago 6, Il. 

Driver Co.. Wilbur B., 150 Riverside 
Ave., Newark 4, N. J 


Universal Winding Co., P.O. Box 1601, 
Providence 1, R. I 


COMMUTATORS 
Chicago Commutator Co., 325 W. Ohio. 
Chicago 10, Ill. 


Elecirs fee Corp., So. Hackensack, N. J. 
Instrument Corp. of America, Blacksburg, 
Va 


1345 Carnegie 


Kirkwood Commutator Co., 


Ave., Cleveland 15, Ohio 

Nippert Electric Products Co., 1759 W 
Mound, Box 1903. Columbus 16, Ohio 

Toledo Standard Commutator Co., 111) 
Beehler. Owosso, Mich. 

Triple ‘“M’’ Electronics Div., Midwest 


Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, TIl. 


in this issue, use READER INQUIRY FACILITY, page 211. 
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‘| An Entirely New 
| Circular Push Button Switch’ 


St., 


An adaptation of this switch—or the engineering 


facilities that produced it—may solve a problem for you 





An entirely new concept in switch design is represented in this circular, 


yush button switch, now in production for an electric range application. 
| I 


finger-tip selection of the precise heat desired . . . ment work—often makes it possible for Mallory to 
> ar ‘ QT) > 2c] , S} f 2S , ‘ ° . ° e : 
— t, attra ~ design simplifie: mounting and produce switches for special purposes without the 
servicing... unique contact design and special 


les 
att Lighted, color-coded push buttons provide instant, —accumulated during years of diversified develop- 
cost and delay of special tooling. 


Mallory alloys insure long, trouble-free life. 


Your inquiry will be welcome, whether your problem 


The engineering and manufacturing facilities which 
to-use supply of all-purpose tools and basic designs the drawing board. 


produced this switch are at your service. A ready- involves a switch that is in production or still on 
iio. 
Le 
urg. 
egie 
Ww. 
iio 
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Passat aggitiel fas Special Switches, Television Tuners, Controls and Resistors 


Electrochemical—Capacitors ¢« Rectifiers * Mercury Dry Batteries 


PR. MALLORY &CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS: 
Y Electromechanical — Resistors * Switches © Television Tuners *® Vibrators 


ALLOR 





Metallurgical—Contacts* Special Metals and Ceramics * Welding Materials 


west 


me ge a a A INDIANAPOLIS 6, INDIANA 





ING SEPTEMBER 1952 343 
























































TIAA 
special 


holding 











PHEOLL 
OL TE 





























mea 
RODS 





problems 
with 







































































USE ENTIRE ROD ORCUT TO 
SUITABLE LENGTHS FOR STUDS, 
HANGERS, SPACERS, SUPPORTS, Etc. 


Pheoll continuous threaded rods have a 
broad range of applications where stand- 
ard screws and bolts cannot be used. Made 
either in steel or brass, these fully threaded 

rods may be cut-to-length to fit individual 
needs. They are especially useful for holding 
or attaching parts onto uneven and irregular 
surfaces where exposed threaded section must 
be accurately controlled. 

A stock of both brass and steel threaded rods 
is important to have in any metal working shop 
where threaded studs are repeatedly used. The 
standard length of continuous threaded rod is 

24; diameters range from No. 6 to ¥%” screw 
sizes. 
Rods with standard or special diameters and 
pitches; single or double lead threads or left hand 
threads, in steel, brass, copper and other metals in 
lengths to six feet are made on special order. 


HEOLL 


MANUFACTURING COMPANY 


_ $700 ROOSEVELT ROAD, CHICAGO 50, Itt. 


use PHEOLL 
AS YOUR 
SOURCE FOR... 


e Roll threaded 
wires and studs 


© Adjusting screws 


© Special threaded 
fasteners 


© Screws 
e Bolts 
© Nuts 












o 


or . Special 


Industrial electric 
motors are our 
only business 


That’s why we can give you prompt delivery on 
motors from 250 down to 1/6 HP., single or poly- 
phase — whether general purpose, totally enclosed, 
explosion-proof, splash-proof, sanitary, specials. Call 
your local Howell representative or write us direct. 


Hf OW ELL ELECTRIC 






MOTORS CO. 


HOWELL, MICHIGAN 














Westinghouse Electric Corp., Gateway Redmond Co., Inc., Owosso, Mich. 
Center, Bldg. No. 3, 401 Liberty Ave., Kussell & Stoll Co., iuc., i129 Barclay, 
Pittsburgh 22, Pa. New York 7, N. Y. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Ward Leonard Electric Co., 
Mt. Vernon, N. Y. 


COMMUTATOR SAWS and SLITTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIL 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds. 


34 South, 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches 


CONTROLS, PHOTOELECTRIC. 


See Photoel ic Cells and Tubes. 
COMPOUNDS, VARNISH. See Varnishes. ee . 


Compounds and Resins. 


COMPUTOR COMPONENTS 
Philbrick Researches Inc., George A., 230 
Congress, Boston 10, Mass. 


CONTROLS, PRESSURE and TEMPER. 
ATURE. See also Relays, Switches, 
Thermostats. 

Allen-Bradley Co., 1816 S. Second, Mil- 
waukee 4. Wis. 

American General, Thermostat Corp., 2060 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Bristol Co., 153 Bristol Rd., Waterbury 


CONDENSERS. See Capacitors. 


CONDUIT FITTINGS 


= : . ie 20, Conn. 
Simplet Electric Co., 3600 Potomac Ave., Fenwal, Inc., 19 Pleasant, Ashland, Mass 
Chicago 51, 1. General Electric Co., _ Apparatus Sales 


Div., Schenectady 5, N. Y¥ 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Tl. 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngwood, Pa. 
Spencer Thermostat Div. of Metals & Con- 
trols Corp., 109 Forest. Attleboro, Mass. 
Square D Co.. 4041 N. Richards, Mil- 

waukee 12, Wis. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp.. 614 Freyling- 
huysen Ave., Newark 5. N 

Ulanet Co., George, 418 Market St.. New- 
ark 5, N. J. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- 
aa ye Pa. 
en Products Co, 117 N 
apbrockton 64EM. Miss. a 
merican Brass Co., Waterbury 20, Conn. 
— Engineering Co., Inc., Norwalk, 


Cannon Electric Development Co., D 
I-118, 3209 Humboldt, Los aes 
gant: r 
eneral Electric Co., Constructio: - 
rials Div., Bridgeport 2, Con. weed 
Ideal Industries, Inc., 1008 Park Ave 
Sycamore, III. 3 
Iisco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 


Krueger & Hudepohi, Waisn Bidg., Cin- CONTROLS, REMOTE. See Push Button 


cinnati 2, Ohio Stations; Relays and Contactors: 
Pass & Seymour, Inc., Solv Switches. 

Syracuse 9, N. Y. ay Station, 
ee Mfg. Co., Inc., Emmaus, Pa. CONTROLS. SERVO 

~ tar ke Inc., 125 Barclay. Ford Instrument Co., 31-19 Thompson 


Ave., Long Island City. N.Y. 
Servomechanisms Inc.. Post & Steward 


Scintilla Magneto Div., Bendix Aviation 
Y Westbury, N. 


Corp., Sidney, N. a Aves 
—— Mfg. Co., H. B., Battle Creek. or 
. COPPER. See Brass, Bronze and Copper. 


Soreng Mfg. Corp., Dept. M-29, 9555 Eder 


Ave., Schiller Park, IIL 
Thomas & Betts Co, Inc., 28 Butler COPPER, BERYLLIUM. See Beryllium 
on ae iN. J Copper 
an eef Bros., Inc., 7800 W 
Chicago 19, Ili. ee 
cor. and TWINE, ARMATURE and 


CONTACTORS, MAG Ss 
& Contactors. NETIC. See Relays Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, TIL 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Ca, Ine., 51 
Murray, New York 7, N. Y. 

vrre Sales Co., Inc., 309 N. Jay, Rome, 
N 


CONTACTS AND CONTACT POINTS 
“ors Co., Ine., 113 Astor, Newark 5, 


Orginte Co., C. S., 318 Washington, Mt . 

¥ ernon, N. Y. : Westinghouse Flectric Corp Gateway 
‘cane, rletallurgical Corp., North Chi Center. Bldg. No. 3, 401 Liberty Ave 
d . 2 *ittsburg 22 . 

General Plate Div., Metals and Controls ioteaats - 

oun o oye Attleboro, Mass 

tibson ectric 0., 98349 Frank 

a Ave. esis 31, Pa. en 
raphite Metallizing Corp., 1059 N : 
han Ave., Yonkers 8, N. Y. ent 

Makepeace Co., D. E., Attleboro 89 Mass. 

se Co., Inc., P. R., Indianapolis 

nd, 


CORD. INSULATED. See 
Cable, Insulated. 


Wire and 


CORD, RESISTANCE LINE. See Besis- 
tance Line Cords. 


J. M., 371 Elm, Hartford 1. CORD SETS 


Stackpole Carbon Co., St. Marys, Pa Alden Products Co., 117 North Main, 

Superior Carbon  Produets, iInc., 9114 Brockton 64EM, Mass. 

Witte: Cleveland 5, Ohio — ane oy 4633 W. Van Buren, 
son .. The H. A., Chicago ; z 
Newark 5, N. ¥ A.. 105 Chestnut 8t.. Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Koiled Kords, Inc., Box K, New Haven 
14, Conn. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Riverside Electrical Mfg. Co. 10221 Mich. 


CONTACTS, CARBON. S 
Graphite ee Carbon and 


CONTACTS, HEATER PLUG anda TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


CONTAINERS, PACKAGING and - 
PING. See also Boxes and Contes, We. 


bound. igan Ave., Dearborn, Mich. - 
of . Rodale Mfg. Co., Inc., Emmaus, Pa. 
we Oy ie. Jett. 155 E. 44th, New Royal Electric Co. Inc., Pawtucket, R. I. 


. 7 : : 3 F Co., 4723-31 Mont- 
Gaylord Container Corp., St. Louis 2, Mo. — a Giicees th tit. 


Rathborne, Hair and Ridgeway Box Co J 

, .» United Manufacturing & Service Co., 407 

of a ai Figo. Chicago 8, Til. South Sixth St., Milwaukee 4, Wis. 
k ne aper Corp., Woolworth [7. S. Rubber Co., Rockefeller Center. New 
Sidg., New York 1, N. Y. York 20. N. ¥ 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3. 401 Liberty Ave 
Pittsburgh 22. Pa 

Whitney Blake Co., New Haven 14, Conn 


CONTRACT MANUFACTURING 

Aluminum Goods Mfg. Co., 

Wis. 

Chase Brass & Copper Co., D c 

on 20, Conn. i oe 

xeuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 3, Wis. 

Master Appliance Mfg. Co., Fourth & 


Manitowoc, 


CORES, POWDERED METAL. See Cores 
Transformer; Powdered Metal Products 


Ontario, Racine, Wis. CORES, REFRACTORY. See Ceramics 
PORSLAGER, ONES CORES, TRANSFORMERS 
| ae ee 1316 S. Second, Mil Acme Electric Corp., 359 Water, Cuba, 


8. 
| Allis-Chalmers Mfg. Co., 987A 8. 
Milwaukee 1, Wis. > 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 
| Bogue Electric Manufacturing Co., 60 
| Iowa Ave., Paterson 3, N. J 


Arnold Engineering Co., Marengo, Tl. 

Radio Cores, Inc., Dept. EM 852 S, 9540 
Tulley Ave., Oak Lawn, TL. 

Stackpole Carbon Co., St. Marys, Pa. 

Thomas & Skinner Steel Products Co., 
1128 E. 23rd, Indianapolis 5, Ind. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


Electro Switch Corp., 167 King Ave., 
Weymouth 88, Mass, 


| Pees Electric Co., 1024 McKee, Batavia, 


General Electric Co., Apparatus 
Div., Schenectady 5, N. Y. CORK and CORK COMPOSITIONS 

Raytheon Mfg. Co., Equipment Sales Div., Armstrong Cork Co., 9509 Arch, Lancas- 
Dept. 6470-EM, Waltham 54, Mass. ter, Pa. 






Sales 










To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 211. 






ELECTRICAL MANUFACTURING 





‘clay, 
Mil- 


7 RU aISS LAE 


at high frequencies ...an 





outstanding advantage of 





'ER- 
ches, 
Mil- 
2060 
bury ‘ 
[ass 
jales 
ive., 
In- , ; 
Lve., ; 
lee - : 
ing- 
rard 
in high-frequency applications, the elec- Porcelain for consideration in a wide 
per. trical loss factor. is vital. That's why variety of applications. It is up to 50% 
um ZIRCON PORCELAIN is becoming in- stronger than other porcelain-type ma- 
creasingly popular: its low loss factor terials; has high resistance to thermal 
” places it in the three highest classifica- shock, corrosive attack and abrasion; 
w tions of ceramic Migh-trepuenay insula- and provides excellent workability in 
x . . * 
Bi _ tors, by A.S.A. stepderds. the plastic state, compared with other 
- Other characteristics recommend Zircon porcelains. 
*L-4, L-5 and L-6, with loss factors at 1 megacycle of .016, .008 and .004. 
and | 
jis- 
* Zircon Porcelain offers advantages in almost all 
en, yj uses where vitreous porcelain-type product is to 
- be preferred. A pioneer in its development, TAM 
z has considerable experience on which to draw in 
o Ti making recommendations for individual applica- 
> tions. Write today for information on adaptability 
‘ of TAM Zircon Porcelain to your requirements. 
is a 
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molds new reinforced materials 


into Electrical Components i 
























Excellent 
_ Di-Electric 
Strength 






makes possible 
NEW USES 


Electrical 
Components 


ine i eit 





Chemical 
Resistance 


i ta i: nag sails sail 


as atin WE 


Leatigaiy these Performance and 


Cost Advantages for Your Products 


New molding compounds composed of Fibre Glass, Nylon, Rubber 
Phenolics are making electrical components more durable and 
efficient, with application advantages in performance and economy. 
Triple “M” experts can help you in building a better product. Send 
your blueprint or description and functions of your unit, specifying 
electrical and mechanical prop- 
erties required. Triple “M” will 
be happy to work with you in 
the design and production 
stages, without obligation. 


Electric Motor Makers 
find Triple “M" Catalog of 
Electric Motor Components 
indispensable. Send for your copy 


and Manufacturing Company 
4630 W. Fullerton . Chicago 39 
Customolded Plastics 
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COUNTERS 


See Also Instruments, Elec- 
tronic 
Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 
Durant Mfg. Co., 1962 N. Buffum Mil- 


waukee Wis. 
age Signal Corp., 202 20th, Moline 1, 


National Acme Co., 176 E 131 St., Cleve- 
land 8, Ohio. 

Production Instruments Co., 700 W. Jack- 
son Blvd., Chicago 6, Ill. 

Streeter-Amet Co., 4101 No. Ravenswood 
_ Ave., Chicago 13, Il. 

Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, CLUTCH See Clutches 


COUPLINGS, FLEXIBLE 


Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis. 

Hilliard Corp., The, 
_Elmira, N. Y. 

Koppers Co., Inc., Fasts Coupling Dept., 
200 Scott St., Baltimore 3, Md. 

Lord Mfg. Co. Erie, Pa. (Bonded Rubber) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


106 W. Fourth St., 


CRYSTAL RECTIFIERS 
See Rectifiers, Dry Metallic 


DIAL LIGHT ASSEMBLIES. See Lights, 
Pilot & Indieator. 


DIALS and PANELS 

Chicago Thrift-Etching Corp.., 
Sheffield Ave., Chicago 22, Il. 

Mica Insulator Co. Schenectady 1, N. Y. 


1555 No. 


DIE CASTINGS. See Castings. Die 

DIE CASTING MACHINES 

Kux Machine Co., 6725 N. Ridge, Chi- 
cago 26, Ill, 

DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 

DRAFTING EQUIPMENT and 
MATERIALS 

Bruning Co., Inc., Charles, Dept. E-92 
Teterboro, N. J 

Eastman Kodak Co., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 

Peck & Harvey, 5736 N. Western Ave., 
Chicago, Ill. 


DRILLS, AIR FEED 


Keller Tool Co., Grano Haven, Mich. 


DRIVES, ELECTRONIC 


Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 


Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio ‘‘VS"’ 

Westinghouse Electric Corp Gateway 
Center, Bldg. No 401 Liberty Ave 
Pittsburgh 22, Pa 


DRIVES, BELT 

Allis-Chalmers Mfg 
Milwaukee 1, Wis 
Gilmer Co., L. H 
Co., 616 Tacony, 


Co., 937A 8S. 70, 
Diy. of U. S 


Philadelphia 


Rubber 
Pa 


35, 


DUPLICATING MACHINES, DIELESS 


See Benders, Brakers & Shears. 


DYNAMOMETERS 


Dynamatice Corp., Sub. of Eaton Mfg. Co., 


Kenosha, Wis. 
yeneral Electric Co., Schenectady, N. Y. 
Robbins & Myers, Inc., Springfield 99, 
Ohio 
Westinghouse Electric Corp Gateway 
Center, Bldg. No 101 Liberty Ave 
Pittsburgh 22, Pa 
ELECTRICAL SHEETS. See Steel, Elec- 
trical. 
ELECTRONIC COMPONENTS. See 
specific headings. 
ENAMELING SHEETS. See Steel, Com- 


mercial Forms & Grades. 


ENAMELS. 


See Lacquer, 
Varnishes, 


Finishing. 


Enamels & 


EYELETS & GROMMETS 


American Brass Co., Waterbury Brass 
Goods Branch, Waterbury 20, Conn. 
Chase Brass & Copper Co., Dept. EM 252, 

Waterbury 20, Conn. 


Minnesota Rubber & Gasket Co. 3630 
Wooddale Ave., St. Louis Park, Min- 
neapolis 16, Minn. 


Revere Copper & Brass Inc., 230 
New York 17, N. Y. 
U. S. Gasket Co., Camden 1, N. J. 


Park, 


FABRICS, INSULATING (Sheets, Tapes, 
Yarns, Thread, Cord, etc.) 


Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, Asbestos, etc. See also 
Tubing and Sleeving, Braided Fabric; 
Tape and Sheeting, Synthetic Resin. 


Acme Wire Co., 1255 Dixwell Ave., New 
in 


Haven 14, . 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Bentley, Harris Mfg. Ce., Dept. M-8, 
Conshohocken, Pa. 

Brand Co., Inc., William, Dept. EM-9, 
North & Valley, Willimantic, Conn. 
Continental-Diamond Fibre Co., Newark 

13, Del. 
Dow Corning Corp., Dept. AE-21, Mid- 


land, Mich. 
General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, II. 
Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 
Sons Drantine, Box 290, New York 16, 


Mica Insulator Co., Schenectady 1, N. Y. 
Minnesota Mining & Mfg. Co.. St. Pau) 


6, nn. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

es Electric Coil Co., Columbus 16, 
Ohio 


Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

New Jersey Wood Finishing Co., Elec- 
aw Insulation Dept., Woodbridge, 
Owens-Corning Fiberglas Corp.. Textile 
Products Div., Dept. 866, 16 E. 56th 
St., New York 22, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn 


Ave., Chicago 19, IIl. 
Varfiex Sales Co., Inc., 309 N. Jay, Rome, 
N 


Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

FANS & BLOWERS 

Bogue Electric Manufacturing Co., 60 
lowa Ave., Paterson 3, N. J, 

Emerson Electric & Mfg. Co., St. Louis 
21, Mo 

Fasco Industries, Inc., 100 Augusta, 
Rochester 2, N a 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. 

Koppers Co., Ine., Propeller Dept., 200 
Scott St., Baltimore 3, Md. 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 


Peerless Electric Co., Fan & Blower Div., 
Warren, Ohio 

Redmond Co., Inc., Owosso, Mich. 

Robbins & Myers, Inc., Propeller 


Div., 
Springfield 99, Ohio 


FASTENERS. 
semblies ; 
ers.) 


(Bolts & Nuts; 
Pins; Rivets; 


Lock As- 
Screws; Wash- 


Bolts and Nuts 


Machine Bolts 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal Lock Spring Assembly 
(D) 

Screw Thread (E) 

Headed and Thread Parts— 
Studs, etc Upset) (F) 

Cap Nut (G) 


Spade 


and Nuts (A) 


Nuts 


Inserts 
Rolled 
(Cold 





ts Ss 

( vuts (Clinch-on N 

Wing Nuts (W) 

Allmetal 
Greene, 

Aluminum 
Bldg., 


Screw Products 
New York 13, N., 
Co. of America 
Pittsburgh 19, Pa. 
American Screw Co., 
(BF), (Cold Headed 
Anti-Corrosive Metal 
Castleton on Hudson, 
Blake & Johnson, 
(ABF) 
Burndy 
Conn, 
Central Screw Co., 3501 
Chicago 9, Il. (ABFSW) 
Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn 
Continental Screw Co., 


Inc., 33 
(A) 
m4) Gulf 


Co., 
z. 





(A) 
Willimantic, 
Screws) 
Products Co., 
MN: 2. Gh) 
Waterville 48, 


Conn. 
Inc., 
Conn. 
Engineering Co., 


Inc., Norwalk, 


Shields Ave., 


Dept. A, New Bed- 


ford, Mass. (AB) 
Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J. (ACDEN) 
Eleo Tool & Screw Corp., 1916 Broadway, 


Rockford, Ill. (ABF) 
Fischer Special Mfg. Co., 446 Morgan, 


Cincinnati 6, Ohio (A) (Brass Nuts) 


Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. (GW) 

Grip Nut Co., 310-KS. Michigan, Chi- 
cago, Ill, (C) 

Groov-Pin Corp., 1125 Hendricks Cause- 
way, Ridgefield, N. J. (EF) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill, (ABC) 

Heli-Coil Corp 289 Shelter Tock Lane, 
Danbury, Conn. 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 

Lamson & Session Co., 1981 W. 85th, 
Cleveland 2, Ohio (ABCDF) 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn, (BF) 


Palnut Co., 66 Cordier, Irvington 11, N. J. 
(C) 


Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Penn Engineering & Mfg. Corp., Doyles 
town, Pa. (N) 

Pheoll Mfg. Co., 5700 Roosevelt Rd., 
Chicago 50, Ill. (ABEFSW) 


Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn (ABF) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 
SHakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39. Ill. (D) 

Southco Div., South Chester Corp., 1409 
Finance Bldg., Philadelphia 2, Pa. 
(CDEF) 





To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 211. 


ELECTRICAL MANUFACTURING 








New 











ihat- 
M-8, 
M-9, 
mark 
Mid- 
11, 

w. 
ing- 

16, 

Paul 

51 
16, 
o0d- 

i 
xtile 
56th 
lawn 
me, 
vee, 

60 ; te 
pula sive : °y ee i 2 Eight decades ago 70% of all gainful workers 
sta, 2° NE ae cl in the U. S. A. toiled in agriculture. Today farms 
ow: E s ih ee and factories, put together, account for less 
200 aN es “3 than 40%. 

° — Bone Where do the rest serve? Chiefly in distribu- 
ee y , ~ 2 tion, which includes the physical movement of 
“—_ a products to buyers, and all forms of selling, 

advertising and sales promotion at the manu- 
me facturing, wholesale and retail levels, as well as 


= f aa . the widely varied services related to the main- 
tenance and use of American products. 


With over 60% of our total labor force fall- 
ing outside of farm and factory employment, 





” obviously salesmen on the front line of selling 
contribute greatly to the productivity, prosperity 
and the world’s highest standard of living en- 
joyed by the U.S. A. 

33 Without sales a business fails and jobs vanish. 

ult No matter how good a product may be, it must 

- be sold in competition with other goods. A 

6. salesman sometimes finds his products not truly 

nn, competitive. He then exercises tremendous pres- 

tk, sures on his employer for better products, lower 

“~% prices, or both. Thus, competitive selling greatly 

52, eh Wadia: PENTA 3 : : influences the progress of American prosperity. 

.4- | ARTERY SOR RA AN Sirti ae Countries where selling is inefficient, re- 

30 * roost * ee gS stricted or eliminated generate far less wealth, 

ay, - site happiness and security. 

oe eee oe : 2. a Competition, especially competitive selling, 

~" ABO RS Seats ty = of is a great American Freedom. Let us preserve it 

- ‘Deg a ns to assure Progress For All Our People. 

}e- , : 

= EN ae ee os This report on PROGRESS-FOR-PEOPLE is published by this 

h, ; = ee. magazine in cooperation with National Business Publica- 

‘h, eS ia a rc - : tions, Inc., as a public service. This material, including 

53 pate Hlustration, may be used, with or without credit, in plant 

; ee city advertisements, employee publications, house organs, 

ws speeches, or in any other manner. 

1, 

» 

ut 

09 





~ THE COMPETITIVE SYSTEM DELIVERS THE MOST TO THE GREATEST NUMBER OF PEOPLE 
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for precision coils to meet 
exacting industrial needs... 


Depend on 






FORMERLY 


UR mL 


Paper section, form wound and bobbin 
wound coils tor practically every electrical 


industrial purpose—quantity produced to 





your exact specifications for top quality at 
lowest cost. All uses adapted to your ex- 


traneous variables. Two large plants for 





quick delivery of big or small orders. Over 


30 years of coil specialization. 





Send 


Use our cooperative service. 
oe << B/P, sample or data for immediate 
estimate. No obligation. 
DORMEYER INDUSTRIES 


FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
3414 MILWAUKEE AVE. e 






CHICAGO 41, ILL. 





For close positive quick control 
of heated surfaces it’s the ULANET 


Strip Types 


% Only one of the 
myriad Thermal Con- 
trol units built by 
, Ulanet.Stateyourcon- 
\ trol requirement and 
S acccemaanmaiice- 
gest the most econ- 
omical, most practical 
solution. 


GEORGE ULANET COMPANY 


418 MARKET STREET, NEWARK 5, N. J. 


a at 










— 





SINCE 1931 PRECISION 


FOR INDUSTRY...by ULANET FF | 


ENGINEERED THERMOSTATS ~ 




















Standard Pressed Steel Co., Box 594, 
Jenkintown %, Pa. (AN) 

Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J. (AFW) 

~—— oa Co., 4638 W. Lake, Chicago 

Thompson-Bremer Mfg Co 1640 W 


Hubbard, Chicago 22, Ill. (C) 
Tinnerman Products, Inc., 2040 
Road Cleveland 13, Ohio. (D) 
United-Carr Fastener Corp., Cambridge 
42, Mass. (ACDE) 
United Screw and Bolt Corp., 
Ill. (BFGSW) 
Wenco Mfg Co., 1136 
Chicago 22, Ill. (8S) 


Fulton 


Chicago 8 


West Hubbard, 


Lock Assemblies. (Door Panel. Shelf Sup 


port, etc.) 
Simmons Fastener Corp 1752) North 
Broadway, Albany 1, N. Y. 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co Inc., 33 
Greene, New York 13, N. Y. (F) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton on Hudson, N. Y¥. (F) 

Chase Brass & Copper Co., Dept. EM 252 
Waterbury 20, Conn. (F) 


Elastic Stop Nut Corp. of America, 2330 
Vauxhall Ked., Union, N. J 

Groov-Pin Corp 1125 Hendricks Cause- 
way, Ridgefield, N. J. (G) 


Lamson & Sessions Co., 
Cleveland 2, Ohio (F) 
Sterling Bolt Co., 4638 W 

44, Til. 


1981 W. 85th, 


Lake, Chicago 
United Sc — and Bolt 


Corp 
Ill. (FG 


Chicago 8, 


Pre-Assembled Washers and Screws 


American Screw Co., 


Willimantic, Conn. 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill, 

Continental Screw Co., Dept. A. New Bed 
ford, Mass. 

Eaton Mfg. Co., Reliance Div., Massillon, 
Ohio 

Elco Tool & Screw Corp., 1916 Broadway, 


Rockford, Ill 
Lamson & Sessions Co., 


1981 W. 85th, 
Cleveland 2, Ohio 


Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi- 
cago 50, Ill 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, ie 

Shakeproof, Inc., 2501 N. Keeler Ave., 


Chicago 39, Ill. 
South Chester Corp., 


1409 Fi Bldg., 
Philadelphia 2, Pa. 


nance 


United-Carr Fastener Corp Cambridge 
42, Mass. 

United Screw & Bolt Corp.. Chicago &, 
Il. 


Recessed Head Screws 
Alden 


Products Co., 117 North Main, 
Brockton 64EM. Mass 
Allmetal Screw Products Co Inc., 33 
Greene, New York 13, N. Y 


American Screw Co., 


Willimantic, Conn. 
Blake & Johnson, 


Waterville 48, Conn 
Bristol Co., The, 153 Bristol Rd., Water 
bury 20, Conn. 
Camcar Screw & Mfg. Corp., 602 18th 
Ave., Rockford, III. 
Central Screw Co., 3501 Shields Ave., 


Chicago 9, III. 


Chase Brass & Copper Co., Dept. EM 252 
Waterbury 20, Conn 

Continental Screw Co., Dept. A, New Bed- 
ford, Mass. 

Eleco Tool & Screw Corp., 1916 Broad- 


way, Rockford, Ill. 
Great Lakes Screw Corp.. 
Harper Co., H. M., 

Morton Grove, III. 
Heli-Coil Corp., 289 Shelter 

Danbury, Conn. 

Keystone Bolt & Nut 

New York 7, N. Y 
Lamson & Sessions Co., 

Cleveland 2, Ohio. 


Chicago, Ill 

8204 Lehigh Ave., 
Rock Lane, 
Corp., 127 Church 


1981 W. 85th 


Milford Rivet & Machine Co.. The, 853 
Bridgeport Ave., Milford. Conn. 

National Lock Corp., Rockford, Tl. 

Parker-Kalon Corp., 260 Varick, New 


York 14, N. Y. 
Pheoll Mfg. Co., 5700 
Chicago 50, Ill. 
— Screw Products Co., Rockford 
Tl 


Russell, Burdsall & Ward Bolt and 
Co., Port Chester, N. 


Roosevelt Rd 


Nut 


Screw Research Association The 706 
Union Trust Bldg., Providence 3, R. I. 

Shakeproof, Inc., 2501 Keeler Ave., 
Chieago 39, Ill. 

Southington Hardware Mfg. Co., South- 
ington, Conn. 

ateeeaee Pressed Steel Co., Jenkintown 9, 
a. 


Star Stainless Screw Co., 224 Union Ave., 


Paterson 2, N. J 
Sterling Bolt Co., 4638 W. Lake, Chicago 
United Screw and Bolt Corp., Chicago 8, 
Walus-Beech Corp.. Rockford, Ill 
Rivets 
Allmetal Screw Products 


Greene, New York 13, 
Aluminum Co. of America 
Bldg., Pittsburgh 19, Pa. 
Anti-Corrosive Metal Products Co., 
Castleton on Hudson, N. Y. 
Blake & Johnson, Waterville 48, Conn. 
Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 
Chicago Rivet & Machine Co., 
_ Jackson Blvd., Bellwood, Ill. 


Co., Inec., 88 
es 
18997 Gulf 


Inc., 


9609 W. 


du Pont de Nemours & Co., Inc., E 


Explosives Dept., Wilmington 98, Del. 

Goodrich Co., B. F., The, Dept. GG-6, 
Akron, Ohio 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y 

Milford Rivet & Machine Co., The, 853 


Bridgeport Ave., Milford, Conn 


Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn 
Russell, Burdsall Bolt and Nut 


& Ward 

Co., Port Chester, N. Y 

South Chester Corp., 1409 Finance Bldg., 
Philadelphia 2, Pa 


Sterling Bolt Co., 4638 W. Lake, Chicago 
44, Il 

United Screw and Bolt Corp., Chicago 9, 
Ill 

Screws—Cap and Set, Machine (H); Self- 
Tapping (J) 

Aluminum Co. of America Isgvo) Gulf 


Bldg., 
American 
(HJ) 
Anti-Corrosive Metal 

Castleton on Hudson, N. Y. (H) 
Blake & Johnson, Waterville 48, Conn. 
Bristol Co., 153 Bristol Rd., Waterbury 

20, Conn. 

Central Screw Co... 3501 

Chicago 9, Ill. (HJ) 
Continental Screw Co., Dept 

ford Mass. (HJ) . 
Chase Brass & Copper Co 

Waterbury 20, Conn. (H 
Blco Tool & Screw Corp., 1916 

Rockford, Ill. (HJ) 
Harper Co., H. M., 8204 

Morton Grove, Ill. (J) 


Pittsburgh 19, Pa 


Screw Co., Willimantic, Conn, 


Products Co., Ine., 


Shields Ave., 
A, New Bed- 
Dept. EM 25 


Broadway 


Lehigh Ave., 


Holo-Krome Screw Corp The. Hartford 
10, Conn. (H) 

Keystone Bolt & Nut Corp.. 127 Church 
New York 7, N. Y. 

Lamson & Sessions Co 1981 W. 85th 
Cleveland 2, Ohio. (HJ 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn 

Parker-Kalon Corp 200) 3=Varick New 


York 14. N. Y. 
Pheoll Mfg Co., 
Chicago 50, TIL 
Progressive Mfg. Co., 


Roosevelt Rd 
44 Norwood, Tor 


rington, Conn. (H) . 
Russell. Burdsall & Ward Bolt and Nut 
Co Port Chester. N. Y. (HJ) 
Set Screw & Mfg. Co., 112 Main, Bartlett 


Ti. (H ) 
Shakeproof, Inc., 2501 N 
Chicago 39, Tl. (H) 
South Chester Corp., 1409 
Philadelphia 2, Pa. (HJ) 
Standard Pressed Steel Co 
kintown 9, Pa. (H) 
Star Stainless Screw Co 
Paterson 2, N. J. (HJ) 


Keeler Ave 
Finance Bldg 
Box 594, Jen 


224 Union Ave 


Sterling Bolt Co., 4638 W. Lake, Chicago 
44. Til. (HJ) Sea 
United-Carr Fastener Corp Cambridge 

42. Mass. (HJ) 

United Screw and Bolt Corp., Chicago 8 
Til. (HJ) 

Washers—Flat (K); Lock and Spring (L 
Allmetal Screw Products Co Inc., 33 


Greene, New York 138. N. Y. (K) 
Anti-Corrosive Metal Products Co., Inc., 
Castleton on Hudson, N. Y. (L) 
Associated Spring Corp., Bristol, Conn 
(KL) 
Auburn Manufacturing Company, 
Middletown, Conn. (K) 


308 Stack 


Barnes Co., Wallace, Bristol, Conn. (KL) 
Barnes-Gibson-Raymond Div Associated 
Spring Corp., 40300 Plymouth Rd., Plym- 


outh, Mich. 
Beall Tool Div. of Hubbard & Co., 160 
Shamrock St., East Alton, Ill. (KL) 
B-G-Ts Cook Plant Div., Associated Spring 
Corp.. Ann Arbor, Mich. (KL) 

Chase Brass & Copper Co.. Dept. EM 252 
Waterbury 20, Conn. (KL) 

Dunbar Bros. Co. Div., Associated Spring 
Corp.. Bristol, Conn. 

Eaton Mfg. Co., Reliance Div., 
Ohio (L) 

Garrett Co., Inc.. George K. 
Philadelphia 34. Pa. (KL) 

Gibson Co.. William D.. Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 14, Ill. (KL) 

Harper Co., H. M., 8204 Lehigh Ave. 
Morton Grove. Ill. (1) _ 

Joliet Wrought Washer Co., Joliet. Til. (K) 

Kevstone Bolt & Nut Corp., 127 Church, 

1981 W. 85th, 


Massillon, 
Tioga & D 


New York 7. N 
Lamson & Sessions Co., 
Cleveland 2. Ohio (KL) 
Mangross & Sons Co.. F. N., Div., As- 
sociated Spring Co.. Bristol. Conn. (KL) 
Milwaukee Div., Associated Spring Corp., 
341 E. Erie. Milwaukee. Wis. (KL) 
National Lock Washer Co., Newark 5, N. J. 


(L) 
Ohio Div.. Associated Spring Corp.. 1712 
East First St.. Dayton, Ohio (KL) 
Palnut Co., 66 Cordier, Irvington 11, N. 
(L) 


Raymond Mfg. Co., _Div.. Associated 
Spring Corp.. Corry. Pa. (KL 
Reliance Div., Eaton Mfg. Co., ‘theveaa. 


Ohio (1) 
Russell. Burdsall & Ward Bolt and Nut 
Co.. Port Chester. N. Y. 
Shakeproof. Inc., 2501 N. 
Chicego 39. Tl. (L) 
South Chester Corp.. 1409 Finance Bldg.. 
Philadelnhia 2. Pa. (L) 
Star Stainless Screw Co.. 
Paterson 2, N. J. (1) 


Keeler Ave.. 


224 Union Ave., 


Sterling Bolt Co., 4638 W. Lake, Chicago 
44. 7 
Thompson- Bremer Co 1640 W. 


Hubbard, Chicago ao “TL. (KL) 


To communicate with any manufacturer whose name eppeers 
in this issue, use READER INQUIRY FACILITY, page 


ELECTRICAL MANUFACTURING 


United-Carr Fastener Cambridge 
42, Mass. (L) 


Uaioe Screw and Bolt Corp., Chicago 8, 


Wrought Washer Mfg. Co., 2200 8. Bay, 
Milwaukee 7, Wis. (KL) 


Corp., 


FELT 


American Felt Co., 
Glenville, Conn. 

Felters Co., The, 
Boston 11, Mass. 


16 Glenville Rd., 


210-EM South &t., 
Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, Ill 


Western Felt Works, 4035-4117 Odgen Ave., 
Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 
FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing) 
American Stock Gear Div., Perfection 
Gear Co., Harvey, Illinois 
Continental-Diamond Fibre Co., Newark 
13, Del. 
Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, IIl. 
Mitchell-Rand Co., Inc., 51 
Murray, New York 7, N 
National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 

Taylor _ Co., Dept. EM-6, Norris- 
town, 

West Virginia Fup and Paper Co., 230 
Park Ave., New York, N. Y. 

FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J. 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Radio Cores, Inc., 


9540 Tulley Ave., Oak 
Lawn, IL 


FILTERS, RADIO INTERFERENCE 


Astron Corporation, 255 Grant, East New- 
ark, N. J. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

i Co., Inc., Flushing, Long Island, 
qua Electric Co. 
Schenectady 5, 
— & Co., inc. 


no Lamennien Sales Div., 
P. R., Indianapolis 6 


Sprague Electric Co., 307 Marshall, North 


Adams, Mass. 


FINISHES, PRODUCT. 


See Lacquer, 
Enamels & Varnishes. 


FLUORESCENT LAMP AUXILIARIES 


Includes, Adapters, Ballasts, 


Compen- 
ators Control Units, 


Starters and 


Transformers. For Resistors, see Re- 
istors, Instrument & Radio; also Ca- 

Acme Electric Corp., 359 Water, Cuba, 
S® 


Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, IIL. 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 41, Tl. 

General Electric Co., Construction Materials 
Div., Bridgeport 2, Conn. 

lefYerson Electric Co., Bellwood, Ill 

Kulka Electric Mfg. Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Radionic Transformer Co., 411 So. San- 
gamon, Chicago 7, II. 

Rodale Mfg. Co., Inc., Emmau 

= Electric Co., 4683 W. 16. "Chicago 50, 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Westinghouse Electri¢ Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


FOOT SWITCHES. See Switches. 


FORGINGS 
Aluminum Co. of America, 1899J Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum) 


American Brass Co., Waterbury 88, Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non-ferrous) 

aoe & Son, Inc., Joseph T., Chicago, 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 

Alden Products Co., 
Brockton 64EM 

Burndy Norwalk, 
Conn. 

Ideal Industries, 1008 Park Ave., 
Sycamore, IIL 

Ilsco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 

Jefferson Electric Co., Bellwood, Illinois 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 
Ghermee Mfg. Co., H. B., Battle Creek, 

ich. 
Square D ‘Co., 6060 Rivard, Detroit 11, 
Mich. 


117 North Main, 
, Mass. 


Engineering Co., Inc., 


Inc., 


FUSES 


Burndy 
Conn. 


Engineering Co., Inc., Norwalk, 


General FElectric Co., Sales 
Div., Schenectady 5, N 
Jefferson Electric Co., Bellwood, Til. 


Royal Electric Co. Inc., Pawtucket, R. I. 


_ Apparatus 
Zz 


Westinghouse LElectric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 

GAGES, TEMPERATURE, PRESSURE 
& VACUUM 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 


Electric Auto-Lite Co., Toledo 1, Ohio 


General Electric Co., _ Apparatus Sales 
Div., Schenectady 5, Es 

Minneapolis - Honeywell “Regulator Co., 
Brown Instrument Div., 4466 Wayne 
Ave., Philadelphia 44, Pa. 

Servomechanisms Inc., Post & Stewart 
Aves., Westbury, N. 

Stokes Machine Co., F. ‘J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

TAGliabue Instrument Div., Weston Elec- 


trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 


GALVANOMETERS. See _ Instruments. 


GASKETS. 


Armstrong Cork Co., 9509 Arch, 
ter, Pa., 
tions) 

Asbestos Textile Div., Raybestos-Man- 
hattan, Inc., Manheim, Pa. 

Auburn Manufacturing Company, 308 Stack, 
Middletown, Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

Chicago Rawhide Mfg. Co., Sirvene Div., 
1267 Elston Ave., Chicago 22, Iil. 
(Mechanical Leather Products) 

Crane Packing Co., 1824 Cuyler Ave.. 
Chicago 18, Il. 

Electro Tec Corp., No. Hackensack, N. J 
(Plated) 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Il. 

Garlock Packing Co., Palmyra, N. Y. 

—_ _— Box 290, New York 16, 

Lavelle Rubber Co., 424 N. Wood St, 

Chicago 22, Ml. 


Lancas- 
(Cork and Rubber Composi- 


Metal Textile Corp Roselle, New Jersey 
(Electronic Shielding) 
Minnesota Rubber & Gasket Co., 3630 


Wooddale Ave., St. 

neapolis 16, Minn. 
U. 8S. Rubber Co.. 

New York 20. N. 
U. , Gasket Co.. 


Louis Park, Min- 
Rockefeller Center. 
Y 

617 N. 10th, Camden, 


GEARMOTORS, See Motors. 


GEARS and PINIONS 


American Stock Gear Div., 
‘o., Harvey, Illinois 
Amplex Mfg. Co., Div. of Chrysler Corp. 

6501 Harper, Detroit 31, Mich. 
Beaver Gear Works, Inc., 1035 Parmele, 
Rockford, TL 
Continental-Diamond Fibre Co., 
19, Del. 

Gear Specialties, 
Chicago 47, Ill. 
Gries Reproducer se: 

New York 54, 


Perfection Gear 


Newark 
2635 W. Medill Ave., 


108 Willow Ave., 
(Die Cast) 


Moraine Products Div. of General Motors, 
Dayton, Ohio 

Ohio Gear Co., 1358 E. 179, Cleveland 16, 
Ohio 


Radio Cores, Inc., Dept. EM 852 S, 9540 
Tulley Ave, Oak Lawn, Til. 

Rynel Corp., 401 Miller "St. , Sterling, IL 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Winzeler Mfg. & Tool Co., 1716 West 
Arcade Pl., Chicago 12. Il. 


GENERATORS. See Motors. 


GERMANIUM DIODES. 
See Rectifiers Dry Metallic. 


GLASS-BONDED MICA 


Continental-Diamond Fibre Co., Newark 
13, Delaware 

General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Mycalex Corporation of America, 30 Rocke- 
feller Plaza, New York 20, N. Y. 


GLASS-FIBER, YARNS, CLOTH and 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


Gtypeintt Ceramic & Mfg. Co., Latrobe, 

a. 

GLASS, TECHNICAL 

Corning Glass Works, Dept. EM-9, Corn 
ing, N. Y. 

Dearborn Glass Co., 24100 W. 21st, Chicago 
8, Tl 

Hermaseal Co., Inc., Elkhart 15, Ind. 
(Tubes). 


Kopp Glass, Inc., Swissvale, Pa 
Marsco Mfg. Co., 2909 So. Halsted, Chi- 
cago 8, Ill. 


GOLD, ROLLED (Plate and Wire) 

Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. 

General Plate Div., Metals & Controls 


Corp., 49 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York 
38, Y. 


NN. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 211. 
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Save Space-Save Time 


TYPE: 
Factory assembled. Your choice 


CURTIS 
TYPE 


of 1 to 50 terminals. 


RATED: 

750 Volts between terminals of 
opposite polarity and to. ground. 
30. Amps. (Conservative). 


MARKER: 
White marker strip for circuit 


“CDM” 
1) Rete ¢) 





Write for Bulletin DS- 
116. For quick reference 
consult our condensed 
catalog in the McGraw- 
Hill Electrical Catalog 
for Production 
Engineers. 


identification. 





_ 


EE 


3222 NORTH 33rd STREET ® MILWAUKEE 16, WISCONSIN 





Can ALUMINUM 


be PAINTED? 


Yes, see ALCOA 


Alcoa's finishing laboratories are continually 
improving and developing finishes for alumi- 
num — painted, electroplated, anodized, plus 
chemical and mechanical treatments. For the 
latest information, simply write on your 
company letterhead to: 
ALUMINUM COMPANY OF AMERICA 

1981-J Gulf Building ¢ Pittsburgh 19, Penna. 





ALUMINUM COMPANY 
OF AMERICA 





349 














SET SCREW 


CATALOG 
TS FREE | 


Ready Soon; 
newest catalog of 
Setko Set Screws — 
with all style heads and points in all 
metals. Includes data on zIP-GRIP* Self- 
Locking Set Screws used for excessive vi- 
bration and the new Super Nu-Cup Set 
Screw which gives increased holding power 
with the same setting torque. Catalog 
gives latest dimensional data, list prices 
and technical data from plant with 17 

years of specialized experience in supply- 
ing billions of set screws to nearly 1300 
manufacturers. Simply Write Your Name 
and Address in Margin and Mail, Now! 


*Pat. Pending 




























Send for FREE 
DEMONSTRATOR : 
—that demonstrates ZIP-GRIP’s* 
three-way Self-Locking effect. 
We'll also include illustrated 
Data Sheet and offer of Test 
Samples to fit your applica- 
tion. Send now. 


crew 
& DAfg.Co. 


112 Moin St. Bartlett, Ul. (Chicago suburb) 
We specialize in Solving Puzzling Set Screw Problems, 
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MANUFACTURERS OF: 


SRIR JAN-C-76 

Radie and instrument wire 
Co-axial cable 

Nylon and polyethelene wire 


Quality Assurance 
for Your Product 


Communication and 
Telephone wire ; 
Shielded and braided wires 


Twin lead 
AC molded line cords 

TV male and female connectors 
Hook-up wire 
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NEW 
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Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. I. 

Makepeace Co., D. E., Attleboro 89, Mass. 

Ney Co., J. M., 371 Elm, Hartford 1, 


Conn. 


Wilson Co., The H. A., 105 Chestnut St., 
Newark 5, N. Y. 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


Dow Corning Corp Dept Mid 
land, Mich. (Silicone) 


Nerma-Hoffmann Bearing Corp., Stamford, 
Conn 


AE-21, 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J. 


Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J 


HARNESS and ASSEMBLIES, WIRE 


Alden Products Co., 117 Main, 
Brockton 64EM, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, IIl. 

Cherry-Channer Corp., 1488 Skokie Blvd., 
Highland Park, II11. 

Cornish Wire Co., Rutland, Vermont. 

Electric Auto-Lite Co., Port Huron, Mich. 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 

Koiled Kords, Inc., Box K, New 
14, Conn. 

Kulka Electric Co., Dept. T, 30 
Mt. Vernon, N. Y. 

Phalo Plastics Corp., 
ter. Worcester, Mass 

Riverside Electrical Mfg 
igan Ave., Dearborn, 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Tl] 

United Manufacturing & Service Co. 
S. Sixth St.. Milwaukee 4, Wis. 

Wheeler Insulated Wire Co Inc., 
1102 East Aurora, Waterbury 20, Conn. 

Whitney Blake Co., New Haven 14, Conn 

Wire Stripper Co., 1725 Eastham Ave., 
East Cleveland 12, Ohio 


North 


Haven 
South 
Commercial & Fos- 


Co 


Mich. 


10221 Mich- 


, 407 
The, 


HEATING ELEMENTS and UNITS 


Co., Globar Div... 


Dept 
87-113, Niagara Falls, N. Y 


EM 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Ferro Electric Products, Inc., Sub. of 
Ferro Corp., Kirkland, Ill. 


General Electric Co., Apoaratus Sales Div.. 


Schenectady 5, a & 
Master Appliance Mfg. Co., 
Ontario. Racine, Wis. 
Regan Engineering Corp., 3800-22 No. 
Hubbard St., Milwaukee 12. Wis. 
Sta-Warm Electric Co., 565 N. Chestnut, 
Ravenna, Ohio 
Still-Man Co 
York 56, N 


Fourth & 


The, 429 E. 164th St.. New 
iF 


Syntron Co.. Homer City, Pa. 
Tuttle & Kift Inc., 1823 N. Monitor Ave., 
Chicago 39, Til. 

Vulcan Electric Co., Danvers 2, 
Watlow Electric Mfg. Co., 
St. Louis 6, Mo 
Westinghouse Electric 
St.. Meadville, Pa. 


Mass. 
1330 N. 23rd 


Corp.. 160 Mercer 


HERMETIC SEALS. See Seals and 
Terminals, Hermetic. 


| HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 937A, S. 70th, 
Milwaukee 1, Wis. 


General Electric Co., Apocenten Sales Div., 
Schenectady 5, N. 


Inc., 251 W. 19th St. 
New York 14, N. Y. 
Raytheon Mfg. Co., Equipment Sales Div., 


| Dept. 6470-EM, Waltham [f4, Mass. 
Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 


HIGH-NICKEL ALLOYS. See Nickel and 
Nickel Alloys. 


HOISTS, PNEUMATIC. 


See Pneumatic 
Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturing Co.. 1217 
Spring Garden St., Philadelphia 23. Pa 

Graphite Metallizing Corp.. 1059 Nep- 
perhan Ave., Yonkers 3, N. Y. 

Mycalex Corporation of America, 30 Rocke- 


feller Plaza, New York 20, N. Y. (Glass- 
bonded Mica) 

Phoenix Electric Mfg. Co., 711 W. Lake 
Chicago 6, Ill 

Triple ‘‘M’’ Electronents Div.. Midwest 
Molding & Mfg. Co., 4630 W. Fuller- 
ton Ave., Chicago 39, TIl. 

IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermometers. 


INDICATORS, SPEED. See Tachometers. 











INDUCTION HEATING. See High-Fre- 
quency Heating Units. 


INFRA-RED LAMPS. See Lamps, Incan- 
descent and Infra-red. 


INSTRUMENTS, ELECTRICAL MEAS. 
URING and TESTING 


some geeteie Corp., 359 Water, Cuba, 
Main at Bell, 


3794 W. Bel- 


Assembly Products Inc., 
Chagrin Falls 4, Ohio. 
Associated Research, Inc., 
mont, Chicago 18, Tl. 
Bristol Co., 153 Bristol Ed.. Waterbury 
20, Conn. 

Burlington Instrument Co., 
Burlington, Iowa 

DeJur Amsco Corp., 45-01 Northern Blvd, 
Long Island City 1, N. Y 


Edin Co., Dept. A, 207 Main, Worcester 
8, Mass. 


Dept D-92 


Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza. New York 20, N. Y 

Freed Transformer Co., In 1730 B 
Weirfield, Brooklyn (Ridgewood) 27, 


N. Y 
General Electric_Co., Apparatus Sales Div., 


Schenectady 5. N. 
Holtzer Cabot Div. of Natienal Pneumatic 


Co., Inc., Boston 19, Mass 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Til 

Radio Corporation of America. Section 
IR41,. Harrison, N. J 

Simpson Electric Co., 5200 W. Kinzie. 
Chicago 44, Tl. 

Supreme, Inc.. Greenwood, Miss 

Triplett Electrical Instrument Co., Bluff- 
ton. Ohio 

Waterman Products Co., Inc.. Phila. 25 
Pa. (Oscilloscope) 

Westinghouse Electri Cort Gateway 
Center. Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS, ELECTRONIC. 
Oscilloscopes 


Berkeley 


(See also 


Scientific Corp., 2200 Wright 

Ave. Richmond, Calif Counter & 
Timer 

Brush Development Co 3405 Perkins 
Ave.. Cleveland 14, Ohio 

Edin Co.. Dept. A, 207 Main, Worcester 
8. Mass 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J 

General Electric Co., Electrons Div., 


Schenectady, N. Y 
Servo Corporation of America, New Hyde 
Park, N. Y 
Simpson Electric Co., 5200 W. Kinzie, 
Chicago 44, ' 
sie 


Thompson Products Flectronics Div., 


2269 Ashland Rd.. Cleveland 3, Ohio 
Triplett Electrical Instrument Co., Bluff- 
ton. Ohio 
Weston Electrical Instrument Co., 593 


Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS, LABORATORY 
STANDARD 

Acme Electric Cerp., 359 Water, Cuba, 
NW. YF 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Brush Development Co., Dept. EM-7, 3405 
Perkins Ave., Cleveland 14, Ohio. 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Edin Co., Dept. A, 207 Main, Worcester 


8, Mass. 

Electro Products Laboratories 4501-MU 
Ravenswood Ave., Chicago 40, Tl. 

Freed Instruments Co., Inc., 1730B Weir- 
field, Brooklyn (Exidgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 


sen Ave., Newark 5, N. J. 
Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa 
Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 


INSULATING MATERIALS. 
ing specific headings: 


See follow- 


Cement, 
Ceramics 
Cork and Cork Compositions 


Insulating and Sealing 


Fabrics, Insulating 
Felt 
Fibre, Vulcanized 


Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Laminated 

Plastics, Molding and Extrusion 

Porcelain 

Rubber and Rubber Products 

Silicones 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabrie 

Tubing and Sleeving. Extruded Plastic 

Varnishes, Compounds and Resins, In- 
sulating 

Waxes and Compounds 


To communicate with any manufacturer whose name appears 


in this issue, use READER INQUIRY FACILITY, page 211. 
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INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 


Bakelite Co., A Division of Union Car- 
bide & Carbon Corp. Dept. EH-20., 30 
B. 42 St., New York 17, N. Y. 

Dow Corning Corp., Dept. AE-21, Mid- 
land, Mich. (Silicone) 

du Pont de Nemours & Co., Inc., E. L, 
Rubber Chemicals Div. F-4, Wilming- 
ton 98, Del. 

Eastman Kodak Co., Rochester 4, N. Y. 

General Electric Co., Construction Mate- 


rials Div., Bridgeport 2, Conn. 
Goodrich Chemical Co., B. F., Dept. 
GG-%, Rose Bldg., Cleveland 1%, Ohio 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

U. S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 


IRONS, SOLDERING. See Soldering 
Irons. 
ISOLATORS, VIBRATION & SHOCK 


See Mountings, Rubber & Synthetic 


JEWEL, LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, STOCK 
MOLDED 


Auburn Button Works, Inc., 
Auburn, N. Y 

Chicago Molded Products Corp., 1034 N. 
Kolmar Ave., Chicago 51, Ill. 

Davies Molding Co., Harry, 1428 N. 


24 McMaster, 


Wells, Chicago 10, Tl 

Dimeo-Gray Co., 210 E. 6th, Dayton 2, 
Ohio 

Gartield Mfg. Co., Garfield, N. J. 

General American Transportation Corp 
Plastics Div., 1385 S. La Salle, Chicago 
90, Tl. 

Kurz-Kasch, Inc., 1419 S. Broadway, Day- 
ton 1, Ohio 

Midwest Molding & Mfg. Co 1630 W. 


Fullerton Ave., Chicago 89, Ill. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM. Waltham 54, Mass 
Richardson Co., 2799 Lake Melrose Park, 
ll 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie. Ill 

Sinko Mfg. & Tool Co 3137 W 
Ave Chicago 22, Il 


LABELING and GLUING MACHINES 


Potdevin Machine Co., 1278—38th, Brook- 
lyn 19, N, Y. 


Grand 


LACQUER, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Aluminum Co. of America, 18997 Gulf 
bide & Carbon Corp. Dept. EH-20. 30 

Bakelite Co.. A Division of Union Car- 
bide & Carbon Corp. Dept. EH-20, 30 
E. 42 St., New York 17, N._Y. 

Dow Corning Corp., Midland. Mich., Dept. 
AE-21 (Silicone Kesins & Varnishes) 
du Pont de Nemours & Co., E. I., Fin- 

ishes Dept., Wilmington 98, Del. 
Midland Industrial Finishes Ce., Wauke- 


gan, Ill. 
National Electrie Coil Co., Columbus 16, 


Ohio 
Sherwin-Williams Co., Industrial Div., 
Cleveland 1. Ohio 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, Newark 5 
N. J. 
General Plate Div., Metals and Controls 


Corp 49 Forest Attleboro, Mass 
Handy & Harman, 82 Fulton, New York 
38, N. Y. 


Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, Rhode Island 

Makepeace Co., D. E., Attleboro 89, Mass 

Wilson Co., The H. A., 105 Chestnut St., 
Newark 5, N. J. 


LAMINATED PLASTICS. See Plastics. 


LAMINATIONS, MOTOR and 
TRANSFORMER 


Thomas & Skinner Steel Products Co., 
1198 E. 23rd, Indianapolis 5, Ind. 

LAMPS, FLUORESCENT 

General Electric Co., Div. 166-EM-8, Nela 


Park. Cleveland 12, Ohio 

Westinghouse Electric Corp Gateway 
Center. Bldg. No 401 Liberty Ave... 
Pittsburgh 22, Pa 


LAMPS, INCANDESCENT and 
INFRA-RED 


General Electric Co., Div. 166-EM-8, Nela 


Park, Cleveland 12, Ohio 
Westinghouse Electric Corp... Gateway 
Center. Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


LAMPS, MERCURY VAPOR 

General Electric Co., Div. 166-EM-8, Nela 
Park, Cleveland 12, Ohio 

Westinghouse Electric Corp Gateway 
Center. Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


LAMPS, MINIATURE (Pilot and 
eator) 

General Electric Co., Div. 166-EM-8, Nela 
Park, Cleveland 12, Ohio 

Herzog Miniature Lamp Works, Inc., 12-23 
Jackson Ave., Long Island City 1. N. Y 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty <Ave., 
Pittsburgh 22, Pa 


Indl- 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
on Co., 2303-F N. llth, St. Louis 6, 
0. 


LENSES, PRESSED GLASS 

Corning Glass Works, Dept. EM-9 
ing, N. Y. 

Kopp Glass, Inc., Swissdale, Pa. 

Rodale Mfg. Co., Inc., Emmaus, Pa. 


LIGHTS, MACHINE (Magnifiers) 


Stanley Tools, 183 Elm, New Britain. 
Conn, 


LIGHTS, PILOT and INDICATOR 


Alden Products Co., 117 North Main. 
Brockton 64EM, Mass. 

Arrow-Hart and Hegeman Electric 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., Dept 
I-118, 3209 Humboldt, Los Angeles 31, 


Calif. 

Dial Light Co. of America, 900 Broadway 
New York 3, N. Y. 

Drake Mfg. Co., 1718 W. Hubbard St.. 


Chicago 22, Ill. 
General Electric Ce., Div., 166-EM-12 


Nela Park, Cleveland 12, Ohio 
Johnson Co., E. F., 206 Second Ave., 
S. W., Waseca, Minn. 
Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N.Y. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Square D Co., 4041 N. Bichards, Mi) 
waukee 12, Wis. 
LOCKNUTS and LOCK WASHERS 
See Fasteners. 
LOUDSPEAKERS 


Radio Corporation of 
IR41, Harrison, N. J. 


Corn 


America, Section 


LUBRICATORS, OIL and GREASE 


Acheson Colloids Corp., Port Huron, Mich 
(Colloidal Graphite) 

Eynon-Dakin Co., 1847 W. Bethune, De 
troit, Mich. 

Gits Bros. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 23, Ml, 

Hannifin Corp., 1149 S. Kilbourn Ave., 
Chicago 24, TL 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Ine., 2100 Pax 
ton, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Conn 
Bead Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn. (Hollow Tubular) 
Burndy Engineering Co., Inc., Norwalk 

Conn. 
Cambridge Thermioniec Corp., 453 Concord 
Ave., Cambridge 38, Mass. 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Ilsco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
International Resistance Co., 409 N. Broad. 
Philadelphia 8, Pa. 
Johnson Co., E. F., 206 Second Ave. 
S. W., Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp. 
Chicago 24, Ill. 

Krueger & Hudepohl, 5 E. Third, Cia- 
cinnati 2, Ohio 

Mycalex Corporation of America, 30 Rocke 
feller Plaza, New York 20, N. Y. (Glass 
bonded Mica) 

Patton-MacGuyer Co., 
Virginia Ave., 


Chapman St. & 
Providence 5, I 


Rajah Co., 53 Locust Ave., Bloomfield 
N. J. 
Shakeproof, Inc., 2501 N. Keeler Ave.. 


Chicago 39, Il. 

Sherman Mfg. Co., H. B., Battle Creek. 
Mick. 

Soreng Mfg. Corp.. Dept. M-29, 9555 Eden 
Ave., Schiller Park, Ill. 

Thomas & Betts Co., Inc., 28 Butler. 
Elizabeth 1, N. J. 

Thompson-Bremer Mfg. Co., 1640 W. Hub- 
bard, Chicago 22, Ill. 

MACHINES. See specific headings. 
Balancing; Coil Winding; Die Casting; 
Drafting; Engraving; Labeling & Glue- 
ing; Marking; Microfilm; Molding; 
Print; Rivet Setting; Screw Driving; 
Strippers, Wire; Wire and Meta! 
Forming. 


MAGNETIC AMPLIFIERS 


Bogue Electric Manufacturing Co., 60 lows 
Ave., Paterson 3, N. J. 

Magnetic Amplifiers, Ind., 11-54 44tb 
Drive, Long Island City 1, N. Y. 


MAGNETIC BRAKES. See Brakes, Mag- 
netic. 


MAGNETIC MATERIALS. See Stee 
Electrical; Magnets, Permanent; Mag 
netic Recorder components; Powdered 
Metal Products. 


MAGNETIC RECORDER COMPONENTS 


Brush Development Co., 3405 Perkins Ave.. 
Dept. EM7, Cleveland 14, Ohio. (Tape, 
Wire, Heads, Discs & Drums) 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (Wire) 

Minnesota Mining & Mfg. Co., St. Paul 6, 
Minn. (Tape) 


MAGNETIC TOOL HOLDERS & BITS 
Magna Driver Corp., 779 Washington, 
Buffalo 3, N. ¥ 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 211. 
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f SOL-REX 


; REG. U. S. PAT. OFF 
Miniature Incandescent Lamps 
for all purposes 


Please inspect this lamp carefully. A tubular 120 volt 
4 watt pilot lamp, ideally suited to signal indicator appli- 
cations, with exceptionally long life; is regularly furnished 
with candelabra screw base. Overall size is: 9/16” diam- 
eter, 1-9/16” length. May also be used as a replace- 
ment for the glow-type lamps, especially where greater 
degrees of illumination are required. 


The lamps illustrated above represent only a few of 
the many we now make for industry. Perhaps one of 
our present lamps may be the answer to your lamp 
problem. If not, perhaps we can develop the lamp you 
need. Won’t you consult us on your next job? 


LAMP MANUFACTURERS FOR THE 
ELECTRICAL INDUSTRY SINCE 1911 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE 
LONG ISLAND CITY 1, N. Y. 
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INDICATING METERS 
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‘SMALLER 


THAN FORMER MODELS 


Typical 


of Sterling’s ability to 


produce just the right meter for 












Send for a Sterling 
wae today — a 
complete line of 
meters for the elec- 
tronic and automo- 
tive field. 


your needs at mod- 
erate cost is this new 
small unit for A-C or 
D-C service. Available 
in ranges of 1 to 50 V, 
1 to 30 amp, and 10 
to 1,000 milliamperes 
—with high readability 
and accuracy. In dull, 
black, wrinkle or nic- 
kle finishes. Write to- 
day for complete facts. 


STERLING 


MA 


352 


NUFACTURING COMPANY 
7201 WENTWORTH AVENUE 


CLEVELAND 2, OHIO 





MOTORS 


Miniature Timing Motors, Geared 
Subfractional, Under 1/20 Hp. 
Fractional, 1/20, 3% Hp. 

Integral, 1 to 7% Hp. 

Integral, Over 74% Hp 
Gearmotors 


Generators 


Low Voltages (Under 110 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis 
(KLMNOUQRTUVW) 
Allis Co., The Louis, Milwaukee 7, 
(KNQ) 
Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 
Barber-Colman Co., Rockford, Il. 
(BCEYZ) 
Belgian Electric Sales Corporation, 1 East 
53rd, New York 22, N. Y. (K-N 
Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (ABCDEFGHJQRSTYZ&) 
Bogue Electric Manufacturing Co., 60 
lowa Ave., Paterson 3, N. J. (FGJKL- 
MNOPUVW) 
Brown Boveri Corp., 19 Rector, New York 
6, N. Y. (KN) 
Cramer Co., Inc., The R. W., Box 8, Cen- 
terbrook, Conn. (A) 
Crocker- Wheeler Div., 
NOPQRUVW) 
Cyclohm Motor Corp., Div., of Howard In- 
dustries. Inc., Dept. EM-9, Racine, Wis. 
(ABEQTUVY) 
Delco Products Div., General Motors Corp., 
Dayton, Ohio (BFGKLNUVZ) 
Doerr Electric Corp., Cedarburg, Wis 
(FGKL) 
Eastern Air Devices, Inc., 
Brooklyn 17, 
Electric 
(GZ) 
Electric Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EM-9, Racine, Wis. 
(BCDFGHQRYZ&) 
Electric Specialty Co., 171 
Stamford, Conn. 
(FGIKLMNOPU VWYZ) 
Electro-Dynamic Div. of The Electric Boat 
Co., Bayonne, N. J. (KLNOV) 
Electro Engineering Products Co., Inc., 
ren Lake, Chicago 10, Ill. (BCD- 
yX) 


937A, S. 70th, 


Wise. 


Ampere, N. J. (KL- 


585 Dean St., 
N. Y,. (ABEFJQTU) 
Auto-Lite Co., Toledo 1, Ohio 


South St., 


Elliott Company, Dept. EM, Jeannette, Pa. 
(KLNOPQRUVW) 

Emerson Electric Mfg. Co., St. 
Mo. (FGJKLMOR) 

Fairbanks-Morse & Co., 600 S. Michigan 
Ave., Chicago 5, Ill. (FKLNOPQUVWY) 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 

Ford Instrument Co., 31-10 Thompson 
Ave., Long Island City, N. Y. (FYU) 
(SERVO) 

Div., 


General Electric Co.. 

Schenectady 5, N. Y 
(BCDEFGHJIKLMNOPQRSTU VW YZ&) 

General Industries Co., Dept. ML, Elyria, 
Ohio (BQYZ) 

Hagen Mfg. Co., Inc., Sub. of Eagle Signal 
Corp., Moline, Ill. (ABCDE) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
(ABCEVXYZ) 

Haydon Co., A. W. 232 North Elm, Wa- 
terbury 20, Conn. (CXZ) 

Haydon Mfg. Co., Inc.. 2532 Elm, Tor- 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (BCDFZ) 


Louis 21, 


Apparatus 


MAGNETS, PERMANENT 

Arnold Engineering Co., Marengo, Il. 

Carboloy Department of General Electric 
ans. 11109 E. 8 Mile Ave., Detroit, 
Mich. 

General Magnetic Corp. of Detroit, 10007 
Erwin Ave., Detroit 34, Mich 

ntiene Stee] Products Co., Valparaise, 


na. 

Radio Cores, Inc., Dept. EM 852 8S, 9540 
Tulley Ave., Oak Lawn, Il. 

Thomas & Skinner Steel Products Co., 
1128 E. 23rd, Indianapolis 5. Ind 


MATERIALS HANDLING EQUIPMFNT 
Continental-Diamond Fibre Co.. Newark 


13, Del. 

National Metal Edge Rox Co., 1212 
Callowhill St., Philadelphia 23, Pa. 

Robbins & Myers, Inc., Crane & Hoist Div., 


Springfield 99, Ohio. 
MERCURY RELAYS, See Relays 
MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metal; Platinum; Silver. 


METALS, RARE 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill, 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Wilson Co., The H. A.. 


Newark 5, N. J. 


105 Chestnut St., 


METERS. See Instruments 


MICA, GLASS-BONDED. 


See Glass- 
Bonded Mica. 


Univ. Synch. 





Holtzer-Cabot. Div. of National Pneumatic 
Co., Inc., Boston 19, Mass 
(BCEFGJQRU VZ) 

Hoover Co., Kingston Conley Div., 91 
Brook Ave., N. Plainfield, N. J. (FK) 
Howard Industries, Inc., Dept. EM-9. Ra- 
cine, Wis. (ABCDEFGHQRTUVYZ) 
Howell Electrics Motors Co., Howell Mich. 

(FKNQ) 

Janette Electric Mfg. Co.. 566 W. Monroe, 
Chicago 6, Ill. (FGKQURVZ) 

Lamb Electric Co., Kent, Ohio 
(BCDEFG HIJQRZ) 


Marathon Electric Mfg. Corp., Wausau. 
Wis. (AFGLNOPUXWZ) 
Marco Industries, Inc., Depew, N. Y. 


(BCFHY) 

Master Appliance Mfg. Co., Fourth & On- 
tario, Racine, Wis. (CDGH) 

Master Electric Co., Dayton 1, Ohio 
(FGIKLMNOPQRTU VWZ) 

Motoresearch Co., 1600 Junction Ave., Ra- 


cine, Wis. (BQY) 
Ohio Gear Co., 1358 E. 179th, Cleveland 
10, Ohio (Q) 

Packard Electric Div., General Motors 


Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 
(FGKLN) 

Pesco Products Div., Borg-Warner Corp., 


24700 N. Miles Rd., Bedford, Ohio 
(CGLZ) 
Pittman Electrical Developments Co., Dept. 


119. Sellersville, Pa. (BCDYZ) 

Rae Motor Corporation. P.O. Box 291, Ea- 
cine, Wis. (BCDFGHYZ&) 
Raytheon Mfg. Co., Waltham 54, Mass. 

(BF) 

Redmond Co.. Inc Mich 
(BCDFGQZ) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(FGKLNOV) 

Reuland Electric Co., 
(KNQ) ; 

Robbins & Myers, Inc Motor Div., 
Springfield 99, Ohio. (BCDEFGJKNU) 

Scruggs Co., Loyd, 1022-32 N. Sixth, St. 
Louis 1, Mo. (B) 

Servomechanisms Inc., Post & 
Aves., Westbury, N. Y. (Servo) 

Star-Kimble Motor Div., of Miehle Print- 
ing Press & Mfg. Co., 206 Bloomfield 
Ave Bloomfield, N .J. (KLNOQRYZ) 

Sterling Electric Motors, 5401 Anaheim 
Telegraph Rd., Los Angeles 22, Calif. 
(FKNQ) 

Telechron Dept 
Homer Ave 

U. S. Electrical Motors, Inc., 
54. Calif. (FKNQY) 

Wagner Electric Corp 6474 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 

Wesche Electric Co.. B. A. 1620 Vine, 
Cincinnati 10, Ohio (FGKLNOZ) 

Westinghouse Electric Corp Gateway 
Center. Bldg. No 401 Liberty Ave., 
Pittsburgh 22, Pa. ; 
(BCDEFGHIKLMNOPQRSZ&) 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes. Rings, 
Segements, Washers. etc.) i 

Brand & Co.. Inc.. William. Dent. EM-9. 
North Valley, Willimantic. Conn. 

Continental-Diamond Fibre Co., Newark 
13, Del 

General ‘Electric Co., Chemical Div. 8-11, 
1 Plastic Ave., Pittsfield, Mass. : 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Tl bl 

Macallen Co., 16 Macallen, Boston 27. 
Mass 

Mica Insulator Co., | 

Mitchell-Rand Insulation 
Murray, New York 7, N. 

National Electric Coil Co., 
Ohio . B 

New England Mica Co., Inc., 30 Woert 
Ave., Waltham, Mass 

MICA UNDERCUTTERS 

Ideal Industries, Inc., 1008 
Sycamore. 

MICROFILM EQUIPMENT 

Eastman Kodak Co., Rochester 4, N. Y. 
(Micro-Film Machines) 

MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas- 
tics, Rubber. 

MOLDING MACHINES, PLASTICS 

Kux Machine Co., 6725 N. Ridge, Chi- 
cago 26, Il. ae 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

MOLYBDENUM—Sheet and Wire 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi 
cago, Il 

Mallory & Co., Inc., P. Ie, 
6, Ind. 


Owoss0 


Alhambro, Calif. 


Steward 


General Electric Co., 39 
Ashland, Mass. (A) 
Los Angeles 


Schenectady 1, N. Y 
Co.. Inec., 51 
a 


Columbus 16 


Park Ave., 


Indianapolis 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 211. 


ELECTRICAL MANUFACTURING 


MOTOR BASES, ADJUSTABLE 


Allis-Chalmers Mfg. Co., 937A 70, Mil- 
waukee 1, Wis. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio. 


MOTOR CONTROLS and STARTS 
See Controllers, Motor; Push Button 
Stations. 


MOTORS. See table page 352 


MOUNTINGS, RUBBER and 
SYNTHETIC 


Barry Corp., 708 Pleasant, Watertown 72, 
Mass. 

Lavelle Rubber Co., 424 N. Wood St., 
Chicago 22, Ml. 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., St. Louis Park, Min- 
neapolis 16, Minn. 

Standard Products Co., Dept. 1, 2130 W. 
110 St., Cleveland 2, Ohio. 

U. S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Van Cleef Bros., Inc., 
Chicago 19, Ill. 


7800 Woodlawn, 


MOVEMENTS, CLOCKS and TIMING 


Bristol Co., The, 153 Bristol Ied., Water- 
bury 20, Conn 
Haydon Co., A. W., 
terbury 20, Conn. 
Haydon Mfg. Co., Inc., 2532 Elm, Tor- 
rintgon, Conn. 
Telechron Dept., 
Ashland, Mass. 


232 North Elm, Wa- 
General Electric Co., 


NAME and INSTRUCTION PLATreS 


Avery Adhesive Label Corp., 1616 S. Cali- 
fornia St.. Monrovia. Calif. (Adhesive 
Labels) 

Chicago Show Printing Co., 2628 N. Kil- 
dare, Chicago 39, Il. 

Chicago Thrift-Etching Corp., 1555 No. 
Sheffield Ave., Chicago 22, TL. 

Continental-Diamond Fibre Co., 
13, Del. 

Electric Auto-Lite Co., Port Huron, Mich. 

General Electric Co., Chemical Dept. 8-11, 
1 Plastics Ave., Pittsfield, Mass. (Plas- 
tics) 

Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


Newark 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 20, Conn. 
(Cupro- Nickel) 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn 

Driver Co., Wilbur B., 150 Riverside 
Are., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 


Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 20, Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

Federated Metals Div., American Smelt- 
ins Refining Co., 120 Bway, N. Y. 1, 


Revere Copper & Brass Inc., 230 Park, 
New York 17, N.Y. 
Seymour Mfg. Co., The, Seymour, Conn 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw-Driving Ma- 
chines. 


OHMMETERS. See Instruments. 
OILERS. See Lubricators, Oil or Grease. 


OSCILLOSCOPES 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Electrons Div., 
Schenectady, N. Y. 

Radio Corporation of America, Section 


IR41, Harrison, N. J. 
"5200 W. Kinzie, 


Simpson Electric Co. 
Chicago 44, TIl. 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio 

Waterman Products Co., Inc., 2445-68 
Emerald St., Philadelphia 25, Pa. 


OSCILLOGRAPHS. 
See Instruments. 


PACKAGING. See Boxes and Crates: Con- 
tainers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, Enamels, Paints 
& Varnishes 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 

Arrow-Hart & Besemen Electric Co., 10% 
Hawthorn, Hartford 6, Conn. 

Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn. 

=e Signal Corp., 202 20th, Moline 1, 


General Electric Co., 
Div., Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Tren- 
ton, N. J. 

Industrial Control Panel Co., 249 E. 
Illinois, Chicago 11, Ml. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


F spun Sales 


PANELS, DIAL. See Dials and Panels. 


PANELS, SHEET STEEL. See Cabinets, 
Sheet Metal. 


PAPER, INDUSTRIAL 


Cottrell Paper Co., Inc., Fall River, Mass 

Mosinee Paper Mills Co., Mosinee, Wis 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave.. New 
Haven 14, Conn. 

ea Fibre Co., Newark 

Cottrell Paper Co., Inc., Fall River, Mass. 

General Electric Co., Chemical Div. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

—* Manville, Box 290, New York 16, 


Mica oe Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 6) 
Murray, New York 7, N. Y. 

Mosinee Paper Mills Co., “Mosinee, Wis. 

—— Electric Coil Co., Columbus 16, 

° 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

West Virginia Pulp and Fever Co., 280 
Park Ave., New York 17, N. 


PAPER, PHOTOGRAPHIC REPRO 
DUCTION 

Bruning Co., Inc., Charles, Dept. E-92, 
Teterboro, N. J. 

Eastman Kodak Co., Rochester 4, N. Y. 


PAPER TRACING. See Tracing Cloth 
and Paper. 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 2817 W 
Fort, Detroit 16, Mich. (Hopper Units 
Syntron Co., Homer City, Pa. (Vibrator! 


PENCILS, DRAWING 
te Pencil Co., Inc., Bloomsbury 
N. J. 


PERMANENT MAGNETS. See Magnet 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Dept. EM-252 
Waterbury 20, Conn. 

a & Co., Inc., P. R., Indianapoli 
6, Ind. 

Revere Copper & Brass, Inc., 
Avenue, New York 17, N. Y. 

Seymour Mfg. Co., Seymour, Conn 


230 Pari 


PHOTOELECTRIC CELLS AND TUBE? 


Bradley Laboratories, [nc., 168 Columbus 
New Haven 11, Conn. 

Electronic Devices, Inc., 429-12th St. 
Brooklyn 15, N. Y. (Selenium) 

General Electric Co., Electronics Div., 
Thompson Rd., Syracuse, N. Y¥ 


International Rectifier Corp., 6809 S 
Victoria Ave., Los Angeles 43, Cal 
Radio Corporation of America, Sectior 


TR41, Harrison 
Weston Electrical Instrument Co. 
linghuysen Ave., Newark 5. 


PHOTOELECTRIC CONTROLS 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
4227 W. 


. 593 Fre- 
fe ds 


Mercoid Corp., Belmont Ave., 
Chicago 41, Ml. 

Westinghouse Flectri Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22. Pa. 

Weston Electrical Instrument Corp., 59 
Frelinghuysen Ave., Newark 5, N. J. 


PILLOW BLOCKS. See Blocks, Pillow 


PINS, COTTER AND LOCK. See 
Fasteners 


PINS, SEAMLESS 


Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. 

Waterbury Brass Goeds, Branch of the 
American Brass Co., 
onn. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 211. 
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Ideal for 
Hundreds of 
Electrical Operations 


The Zenith Multi-Circuit Cycle Timer is specially designed to 
accurately time any operation for electrical display signs, indus- 
i electrical appliances, laundry equipment, dry 
may be set for on and off periods 
with as many circuits as desired. Can be furnished without 
synchronous motor for elevator control, limit switch and similar 
operations. Available now! 


furnaces, 
cleaning machinery . . 


Waterbury 20, 


eo uw ZENITH 
Nea 





CYCLE TIMER 






Chicago 10, 





ZENITH ELECTRIC CoO. 


152 West Walton Street 









For information on volts, cycles and circuits as well as prices— 
send for illustrated Bulletin No. 142. 





SSGe ane 


VULCAN 





— \sb yh hi AN nn _— 


= Cee eats 


Se 


ELECTRIC HEATING UNITS 


VULCAN ELECTRIC CO 


oN ES Rui RE 
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SPECIFICATIONS-Type LD3 | 





VOLTS CYCLES AMPS 


| 

DUTY H.P. R.P.M. 

24 DC 2.2 Intermit. 1/95 3600 | 
24 DC 3.75 Intermit. 1/35 3600 
24 DC 1.5 Cont. 1/100 4000s 
24 DC 7.8 Intermit. 1/8 8500 





12-32 volts D.C. — With or without electrical | 
Governor — Ball Bearings — Details on Request. 


Facilities and assistance are available for the 
development of special motors, shaded pole, series 
or D.C. to meet given requirements. 


Write, wire or call 


SIGNAL ELECTRIC MFG. CO. © MENOMINEE, MICHIGAN 
















If you ever need a 


SPLIT BOLT CLAMPING HEAD 


—we make them! 





This split-bolt clamping head 
was made to customers design 
which features integral finger 
grooves. Finished in brown 
glaze. Machined section, furn- 
ished by customer, is cemented 
to porcelain with metal alloy 
for a strong, non-separating 
construction. 


Universal insulators solve many 
—— problems. They have high 
ielectric and physical strength .. . 
help prevent shorts and breakdowns 
++. fesist temperature change, mois- 
ture and most acids. To gain these 
protection advantages, porcelain 
insulators should be an integral 
part of your product. A Universal 
porcelain engineer will be glad to 
work with you. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 






aR Om RNR eMC. 
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PLASTICS, COLD MOLDED & 
INORGANIC. See Ceramics. 


PLASTICS-CUSTOM MOLDERS, 
EXTRUDERS and FABRICATORS 


Ackerman Plastic Molding Div., Con- 
solidated Iron-Steel Mfg. Co., 1290 E. 
53rd, Cleveland 14, Ohio 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

American Hard paeber Co., 11 Mercer, 


New York 13, N. 
Asbestos-Textile Dit. Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 
Auburn Button Works Inc., 24 McMaster, 
Auburn, N. Y. 


Barber-Colman Co., Rockford, Ill. 


Chicago Molded Products Corp., 1034 N. 
Kolmar Ave., Chicago 51, Ill. 

a Staaeee Fibre Co., Newark 

Crane Packing Co., 1824 Cuyler Ave., Chi- 
cago 13, Ill. 

Davies Molding - Harry, 1428 N. Wells 
Chicago 10, 

Dayton Rogers Mfg. Co., Minneapolis 7, 
Minn. 

Dimco-Gray Co., 210 E. 6th, Dayton 2, 
Qhio 

Electric Auto-Lite Co., 723 New Center 
Bldg., Bay Mfg. Div., Bay City, Mich 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Formica Co., 4614 Spring Grove Ave., 
Cincinnati 32, Ohio 

Garfield Mfg. Co., Garfield 1, N. J. 

General American Transportation Corp 
Plastics Div., 135 S. La Salle, Chicago 
90, Il. 

General Electric Co., Chemical Div. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 


— Industries Co., Dept. PB, Elyria, 


0. 
Gries Reproducer Corp., 108 Willow Ave., 
New York Y 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Kuhn & Jacob Molding ne Tool Co., 
1204 Southard, Trenton 9, N. J. 

Kurz-Kasch, Inc., 1419 8. Broadway, 
Dayton 1, Ohio 

Midwest Molding & Mfg. Co., 4630 W. 


Fullerton Ave., Chicago 39, Il. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Plastics Division, 
Transportation 
Chieago 90, Ill. 

Plastic Research Products, Urbana, Ohio 

Prolon Plastics, Prophy-lac-tic Brush Co., 
Florence, Mass. 

Pyramid Plastics Inc., 554 F West Polk, 
Chicago 7, Ill 

Raytheon Manufacturing Co., 


General 
Corp., 135 So. 


American 
LaSalle, 


Equipment 


Sales Div., Dept. 6470- EM, Waltham 
54, Mass. 

a Co.., 2799 Lake St., Melrose 
ark, Ill. 

Bogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. 

Rostone Corp., 123 So. Earl Ave., Lafa- 
yette, Ind. (Inorganic) 

Sinko Manufacturing & Tool Co., 3137 W 


Grand Ave., Chicago 22, Ill. 
Synthane Corp., 25 River Road, Oaks, P. 
7 Co., 617 N. 10th, Camden, 


PLASTICS-LAMINATED 
FABRICATORS 

Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 

Barber-Colman Co., Roekford, Il 

Chicago Molded Products te 1024 N. 
Kolmar Ave., Chicago 51, IIL. 

Continental-Diamond Fibre Co., Newark 13, 


Delaware. 
Electric Auto-Lite Co., 723 New Center 
Bay City, Mich. 


Bldg., Bay Mfg. Div., 
4614 Spring Grove Ave., 


Formica Co., 
Cincinnati 32, Ohio 
Dept. PB, Elyria, 


General Industries Co., 


Ohio. 
Kurz-Kasch, Inc., 1419 S. Broadway, 
Dayton 1, Ohio. 


Mica Insulator Co., Schenectady 1, N. Y. 

Midwest Molding & Mfg. Co., 4630 W., 
Fullerton Ave., Chicago 39, Ill 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


Pyramid Plastics Inc., 554 F West Polk, 


Chicago 7, Ill. 

Richardson Co., 2799 Lake St., Melrose 
Park, Il. 

Ryerson & Son, Inc., Joseph T., Chicago, 
Ml. 

Synthane Corp., 25 Esver Rd., Oaks, Pa. 


Taylor Fibre Co., Dept. EM-6, Norristown, 


Pa. 
U. S. Gasket Co., Camden 1, N,. J. 
Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa... 


PLASTICS, LAMINATED (Sheets, 
& Tubes) 

Aircraft-Marine Products Inc., Amplifilm 
Div., 2100 Paxton, Harrisburg, Pa. (Di- 
electric Sheets) 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. EH-20, 30 E. 
42nd, New York 17, N. Y. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 


Rods 


Continental-Diamond Fibre Co., Newark 
18, Delaware 
Durez Plastics & Chemicals, Inc., 


1309 

Walck Rd. North Tonawanda, N. Y. 

Eastman Kodak Co., Rochester 4, N. Y. 

Formica Co., 4614 Spring Grove Ave., 
Cincinnati 32, Ohio 

General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 


Glastic Corp., The, 1823 E. 40 St., 
Cleveland 3, Ohio 

Insulation Manufacturers Cup. 565 W. 
_ Washington Bivd., Chicago 6 > a. 


To communicate with an 
in this issue, use READE 


Mica Insulator Co., Schenectady 1, Zz 
Mitchell Rand Insulation Co. e 51 
Murray, New York 7, N.Y. 

esenal Plastics Products Co., 


Odenton, 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, iil. - 
Pyramid ee Inc., 554 F West Polk, 
Chicago 7, IL 
Richardson Co., 2799 Lake St., 


Melrose, Il, 
am & Son, 


Inc., Joseph T., Chicago, 


Synthane Corp., 25 River Rd., Oaks, Pa. 
— Fibre Co., Dept. EM-6, Norristown, 
a. 
Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 


PLASTICS—MOLDING, CASTINGS AND 
EXTRUSION COMPOUNDS 


Corp.. Gateway 
401 Liberty Ave., 


Alkyd Molding Compound (T) 
Cellulose Acetate (A) 
Cellulose Nitrate (RB) 
Epoxy Resins (U) 
Ethyl Cellulese (B) 
Fluorocarbons (P) 
Melamine-Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenolics (E) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Polystyrene (F) 
Polyester Resins (Q) 
Silicone Resins (8) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 
Vinyl Chloride— 

Vinylidenechloride (Ww) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 

Ackerman Plastic Molding Div., The Con- 
solidated Iron-Steel Mfg. Co., 1290 E. 
53rd, Cleveland 14, Ohio 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. EH-20, 30 E 
we New York 17, N. Y. (EFHJM@ 


Ciba Co., Greenwich, 
York 14. N.Y. (U) 
Dow Corning Corp., 
land, Mich. (S) 
du Pont de Nemours & 
Polychemicals Dept., 
New York 1, N. Y. 
Durez Plastics & Chemicals. Inc., 1309 
Walck Rd., North Tonawanda, N. Y. 

(E) (Casting Resins) 
General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield. Mass. (EFQS) 
Glastic Corp., The, 1823 E 40 St., 
Cleveland 3, Ohio (Q) 
Goodrich Chemical Co.. B. F.. Dept. GG-9 
Rose Bldg., Cleveland 15, Ohio (NVW) 
Hercules Powder Co., Cellulose Products 


Inc., 627 New 


Mid 
Co., Inc., B. 1, 


350 Fifth Ave., 
(ADGKLPR) 


Dept. AE-21, 


Dept., 916 Market, Wilmington, Dela- 
ware (AB) 

Kellogg Co., The M. W., Sub. of Pull- 
man, Inc., P. O. Box 469, Jersey City 
3, N. J._ (P) 

Koppers Co., Inc., Chemical Division 
Dept. EM-7, Pittsburgh 19, Pa. (F) 

Monsanto Chemical Co.. Room 5801, Plas- 


ties Division, Mass 
(REFV) 

Plaskon Div., Libby-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo 6, Ohio 
(CIQT) 

Plastic Research Products, Urbana, Ohio 

Richardson Co., 2799 Lake, Melrose Park, 

Monticello Ave., 


Springfield 2, 


Til. (E) 
Rogan Brothers, 8027 N. 

Skokie, Tl. (CEJ) 
U. S._ Rubber Co., 

New York 20, N. ¥. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 
oo & Co., Inc., 113 Astor, Newark 5, 


Brainin Co.. C. S., 318 Washington, Mt. 
Vernon, N. Y 


Rockefeller Center, 


General Plate Div., Metals and Controls 
Corp 49 Forest, Attleboro, Mass, 

mate «& Harman, 82 Fulton, New York 
38, 

Ney Co. J. M., 371 Elm, Hartford 1, 
Conn. 

Wilson Co., The H. A., 105 Chestnut St.. 
Newark 5, N. J. 

PLIERS 

Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Il 


Sargent & Co., 
Haven, 


Dept. 13J, 45 Water, New 


Conn. 


PLUGS AND RECEPTACLES 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Arrow-Hart & Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago 7, Ill. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill, 


Cannon Electric Development Co., Dept. 
I-118, 3209 Humboldt St., Los Angeles 
31, Calif. 

Cornish Wire Co., Ine., 50 Church, New 
72, &. ©. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn 

Johnson, BE. F., 206 Second Ave. 8S. W., 
Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp., 


Chicago 24, Ill. 


Kulka Electric oe Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Packard Electric Div., General Motors 
Corp., Warren, Ohio 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. 

Riverside Electrical Mfg. Co., 10221 
Michigan Ave., Dearborn, Mich. 


Rodale Mfg. Co., Inc., Emmaus, Pa. 
Royal Electric Co. Inc., Pawtucket, R. I. 


manufacturer whose name appears 
R INQUIRY FACILITY, page 211. 


ELECTRICAL MANUFACTURING 


YOUR ILLUMINATED 


INSTRUMENTS 
LOGICAL EXCELLENT LIGHT DISTRIBUTION 


affords EASE in READING. GLARE 


CHOICE REDUCED to a minimum by retaining 


COMPACT DESIGN of front case 
extension. REFLECTED LIGHT PRIN- 
CIPLE permits use of standard METAL 
DIALS eliminating translucent ma- 
terials that discolor with age and 
use. BULB REPLACEMENT FACILI- 
TATED by removal of a single lamp 
assembly. Two 3.8 volt STANDARD 
BULBS are used and connected in 


series. 


Available in all ranges 
3¥.” and 414” rec- 
tangular semi-flush 


models. Write Dept. 
D-92 for complete 


. details. 
Cutaway views show- 


ing positions and con- 
nections of lamp 
assembly. 


Ue DLR ee 


BURLINGTON, IOWA 


Mowe 


eG CMG ROE Vee dal see 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. A 
Imperial takes erasures readily, 
without damage. It gives sharp con- Ill Ta la 
trasting prints of even the finest lines. y cu 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. Mee Lai 1c 
If you like a duller surface, for tg 
clear, hard pencil lines, try Imperial HM at ate) iy 
Pencil Tracing Cloth. It is good for bo 


ink as well. 
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‘for HIGHEST ELECTRICAL 


P-2406-CCT 
Plug — with cable 
clamp in top. 


$-2406-SB 
Socket with shallow 
bracket for flush 
mounting. 


HOWARD B. JoNES DIVISION 
ae Seperate 


SUBSIDIARY OF UNITED-CARR FASTENER CORP 





See 


Vie aL SAL Ch 
ATTON- acGUYER 


For over 33 years P-M has been a dependable source for small 
metal stampings. An extensive modern plant, complete equipment, 
specialized engineering experience and toolmaking skill combine 
at P-M to produce stamped metal parts accurately, economically, 
promptly. Moderate die charges. Modern facilities for large volume 
production. Special stamping problems are gladly accepted; recom- 
mendations for the most efficient and economical solutions are made 
promptly. Send prints for your next stamping job to P-M. 


TERMINALS for ELECTRIC WIRES 


Being long experienced specialists in the terminal field, we have 
dies to produce over 400 different kinds of separate terminals, and 
every modern facility to meet your standard or special require- 
ments. We also provide terminals in continuous form, supplied on 
reels, with machine for attaching and soldering tandem terminals 
to wires in one continuous operation. Send for folder. 


NEC A PRC aT aac yl he 


Chapman St. & Virgmia Ave., Providence 5, R. I. 
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125 Barclay, 
¥ Rockefeller Center, 


Russell & Stoll Co., Ine., 
New York 7, N. Y. 

U, 8S. Rubber Co., 
New York 20, N. 


PLUGS, EXPANSION 


Wrought Washer Mfg. 


Co., 2200 Sa ° 
Milwaukee 7, Wis. = 


PNEUMATIC TOOLS and EQUIPMENT 


Hanna Engineering Works, 1766 Elston 
Ave., Chicage 22, TL 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. 

Superior Electric Co., 83 Laurel 8t., 
Bristol, Conn. 


POTENTIOMETERS. 
(See also Rheostats). 


Allen-Bradley Co., 1316 8. 
Milwaukee 4, Wis. 


Second 8t., 
Bristol Company, 153 Bristol Rd., Bris- 
tol, Conn. 


Cornell Electronics ee 40-33 Main Ave., 
Douglaston, N 


DeJur Amsco, C op. 45-01 Northern Blvd, 


RE Ee ee 

Fairchild Camera & Instrument Corp., 
Dept. 140-29L, Park Ave., Hicksville, 
L.I New York 

Helipot Corp.. South Pasadena, Calif. 

International Resistance Co., 409 N. Broad, 
Philadelphia 8, Pa. 

Minneapolis- Honeywell Regulator Co., 


Industrial Div., 4466 Wayne Ave., Phila- 
delphia 44, Pa. 

Ohmite Manufacturing Co., 4804 Flournoy 
St., Chicago 44, e 

Stackpole Carbon Co., Marys, Pa. 

Weston Electrical beaetaaet Corp., 


598 
Frelinghuysen Ave., 


Newark 5, N. J. 


POTS and LADLES, MELTING 

Drake Electric Works, Inec., 8656 Lincoln 
Ave., Chicago 13, III. 

General Electric > » Apparatus Sales Div.. 


Schenectady 5, 
Robinson, Inc., Pavard B. . 95 Park Ave., 
565 N. Chestnut, 


Nutley 10, N 
Sta-Warm Electric Co., 
Danvers 2, Mass. 


Ravena, Ohio 
Vulcan Electric Co., 


POWDERED METAL PRODUCTS. 
also Bearings and Bushings: Contacts) 


Amplex Mfg. Co., Div. ef Chrysler Corp.. 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2 Bound Brook, N. J. 

Gibson Electric Co., 8349 Frankstown Ave. 
Pittsburgh 21, Pa. 


(See 


Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 
Keystone Carbon Co., St. Marys, Pa. 
—..” Co., Inc., P. R., Indianapolis 
nd. 


Moraine Products Div. of General Motors, 
Dayton, Ohio 
National Molded Products, Inc., St. Marys, 
a. 
Radio Cores, Inc., 


Dept. EM 852 8S, 9540 


Tulley Ave., Oak Lawn, IIl. 
Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 
Superior Carbon Products, Inc., 9114 


George Ave., Cleveland 4, Ohio 
United States Graphite Co., 1621 Holland. 
Saginaw, Mich. 


POWDERS, METAL 
Hendy nee, 82 Fulton, New Yor 


New’ Jersey Zine Co., 160 Front, New 
York 7, N. ¥. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS 
American Television & Radio Co., @& 


Paul 1, Minn. 
Brush Development Co., 3405 Perkins Ave., 
Cleveland 14, Ohio. 


Dept. EM7, 
429 12th, Brook- 


Electronic Devices, Inc., 
lyn 15, N. Y. 

Electro Products Laboratories, 4501-MU 
Ravenswood Ave., Chicago 40, III. 

Fansteel Metallurgical, North Chicago, Ill. 

Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N.° Y. 

— - Co., Inc., P. R., Indianapolis 
° na. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 
Servomechanisms Inc., Post & Steward 

Aves., Westbury, N. Y. 
Superior Electric Co., 83 Laurel &t., 
Bristol, Conn 


PRESSES, HYDRAULIC 


Hannifin Corp., 1149 8. Kilbourn Ave., 
Chicago 24, Il. 
Stokes Machine Co., F. J., 5996 Tabor 


Rd., Philadelphia 20, Pa. 


PRESSES, MOLDING. See Molding Ma 
chine. Plastics. 


PRINT MACHINES 


Bruning Co.. Charles 
boro d 


Dept. E-92, Teter 


Peck & Harvey, 5749 N. Western Ave, 
Chicago 45, 


PULLEYS, V-TYPE. See Drives, Y- 
Bolt. 


PUMPS 

Allis-Chalmers Mfg. Co., 987A 8. 76th, 
Milwaukee 1, Wis 

Fairbanks, Morse & Co., 600 S. Michigan 
Ave., Chicago 5, Ib 

Pesco Products Div., Borg-Warner Corp., 
24700 N. Miles Rd., Bedford, Ohio 

Robbins & Myers, Inc., Pump Dyiv., 
Springfield 99, Ohio 

Robinson, Inc., Edward E., 95 Park Ave., 
Nutley 10, N. J. (Metering) 

Scintilla Magneto Div., Bendix Aviaties 
Corp., Sidney, N. Y. (Diesel Fuel) 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

Tutnill Pump Co., 939 E. 95th, Chicago 19, 


PUSH BUTTON STATIONS 
Allen-Bradley Co., 1316 8. Second, Mil- 


waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8. 10, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Cenn 19008 W 


Automatic Electric Sales Corp., 
Van Buren, Chicago 7, Ill. 

General Electric Co., Apparatus Sales Div., 

Schenectady 5, N. Y. 


Micro Switch Div., Minneapolis-Honeywell 
Regulator Co., Freeport, Ill. 

National Acme Co., 176 E, 131st, Cleve- 
land 8, Ohio 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Ward Leonard Electric Co., 34 South, Mt 

Vernon, N. 


Westinghouse Flectric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

PYROMETERS 


Assembly Products, Inc., 


Main at Bell, 
Chagrin Falls 4, Ohio 


Bristol Co., 153 Bristol Rd., Waterbury 
91, Conn. 

Minneapolis - Honeywell Regulator Co., 
Industrial Div., 4466 Wayne Ave., 


Philadelphia 44, Pa. 
Servo owe. of America, New Hyde Park, 
N 


TAGliabue Instruments Div., Weston Elee- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Thermo Electric Co., Dept. N, Fairlawn 


REACTORS. See Transformers. 
RECORDERS, GRAPHIC 


(See Instruments). 


RECORDER COMPONENTS, MAGNETIC 
(See Instruments). 


RECTIFIERS, DRY METALLIC 

Acme Electric Corp., 359 Water, Cuba, 

Automatie Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, IIl. 

Belcon Rectifiers Div. of Bogue Electrie 
Manufacturing Co., 60 Iowa Ave., Pater- 
son 3, N. J. (Selenium) 

Bradley Laboratories, Inc., 169 Columbus, 


New Haven 11, Conn. (Selenium & Cop 
per Oxide) 
Electronic Devices, Inc., 429-12th St., 


Brooklyn 15, N. Y. 
Electronic 
Ave., 
Fansteel 


(Selenium) 
Rectifiers, Inc., 2102 Spann 
Indianapolis 3, Ind. 
Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone & Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Germanium Di- 
ode, Copper Oxide, Selenium) 
International Rectifier Corp., 6809 So. Vic- 


toria Ave., Los Angeles 43, Cal. (Sele- 
nium) 

International Resistance Co., 409 N 
Broad, Philadelphia & Pa 


Mallory Co., Inc., P. R., Indianapolis 6, 


Ind, (Magnesium- Copper Sulphide) 
Radio Receptor Co., Inc., Seletron  & 
Germanium Div., 251 W. 19 St., New 


York 14, N. Y. (Germanium Diode, 


Selenium) 

Sarkes Tarzian, Inc., Rectifier Div., Dept. 
M-4, 415 N. College Ave., Blooming- 
ton, Ind. 

Syntron Comeany, Homer City, Pa. 

Westinghouse ectric Corp., Gateway 


Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 


401 Liberty Ave., 


RECTIFIERS, MERCURY ARC 
Allis-Chalmers Mfg. Co., 937A 8S. 10 


Milwaukee 1, Wis. 
General Electric Co., ooneetes Sales Div.. 


Schenectady 5, N 


Radio Corporation of America, Section 
TR41, Harrison, N. J. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 

REGULATORS, TEMPERATURE. Ses 
Thermostats. 

REGULATORS, VOLTAGE. See alse 
Transformers. Variable- Voltage. 

Acme Corp., 359 Water, Cuba, 


Electric 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 211. 


ELECTRICAL MANUFACTURING 


Div., 


> 19, 


70, 


Div., 
well 
eve- 
Mil- 
Mi 


way 
ve., 






Problem? It's Elementary! 


WHEN YOU CHOOSE NEVAMAR’ 


INDUSTRIAL GRADE LAMINATES 


NEVAMAR industrial grade laminates simplify problems for designers and fabricators 
of parts and products. Produced in a number of different grades to meet varying 
requirements, NEVAMAR meets or exceeds the exacting standards established by the 
National Electrical Manufacturers’ Association. Its superior properties make NEVAMAR 
suitable for numerous mechanical and electrical applications. Learn for yourself how 
NEVAMAR measures up to your requirements. We'll gladly send you samples, 


WZ NATIONAL ace act Congo 


Manufacturers of Nevamar Decorative and Industrial Laminates ¢ SARAN FILAMENTS © Wynene Molded Products 
ODENTON. MARYLAND + NEW YORK: EMPIRE STATE BUILDING + LOS ANGELES: 2252 EAST 37th STREET 

















Fast Heat—high efficiency 
LOW COST! 


STILL-MAN HEATERS are used in 
nationally advertised electrical appli- 
ances. Types available for casting into 
aluminum plates and for immersion 
heating of oil, water, air and chemical 
solutions. Made with copper, cold rolled 
steel or stainless steel sheaths. 















BUTTON 
HEAD 







INVESTIGATE NOW! IT PAYS! 


THE elites salient iar yan diied | 


429 East 164 St o K ¢ New York 56. N 
Vehitel of) 4 " hs 


f 


BURNLEY | een 


THE ORIGINAL SOCKET SCREWS ® 


) A FAVORITE. for 
s i 
CoE pas! FOR ~~ YEAR etter 


Ti, 
WHEE EERNG 


SS) MAKES SOLDER FLOW 


A ed b 
vuteonted tabartases QUICK AND FAST Available thru HOLO-KROME 


i 


iv 


Authorized Industrial Distributors. 


EDrcryse 


THE HOLO-KROME SCREW a HARTFORD 10, CONN. 


} 
} 






Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 
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WIRE FORMS 


METAL STAMPINGS 
Rely on DUDEK & BOCK 


SPRINGS 


Facilities range 
from .003 up to 
.148 in round 
wire Up te .105 
in square wire 


FORMS 


Four-Slide wire 
machinery with 
punch press at- 
tachments handle 
from .005 to .248 


inch wire diam- 
eter. 


Handles flat stock 
thicknesses from 
005 to .093 and 
widths up to 3 
inches. 


You get precision Springs and 

Stampings that are easily 

assembled ... that withstand 

stresses . . . perform under * 
the most trying conditions. 

Rely on our EXPERT EN- 

GINEERS to produce designs 

that meet your exact needs 

—and save you MONEY! 


WRITE — WIRE or PHONE 
3 for Estimates and Delivery Dates 


DUDEK & BOCK ircicc. 


2100 West Fulton Street, Chicago 12, IIlirois 
pala PW ail la by 
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Allis-Chalmers Mfg. Co., 937A 8. 70. 
Milwaukee 1, Wis. 

Amperite Co., Inc., 
York 12, N. Y. 

Bogue Electric Manufacturing Co., 60 Iows 
Ave., Paterson 3, N. J. 

Burlington Instrument Co., Dept. D-92, 
Burlington, Iowa 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 
R-B-M Division, Essex Wire Corp., Dept. 

A-8, Loganport, Ind. 
- — Co., 4633 W. 16, Chicago 


561 Broadway, New 


, Ih 
Superior Electric Co., 83 Laurel St., 
Bristol, Conn. 


Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michigan 
Ave., Elkhart, Ind. (Mercury) 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y¥. 

Allis-Chalmers Mfg. Co., 937A 8. 170, 
Milwaukee 1, Wis. 

A’G’A Div. of Elastic Stop Nut Corp. of 
aaiee. 1027 Newark Ave, Elizabeth 3, 


American Relay & Controls Inc., 4919 
W. Flournoy, Chicago 44, Il. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 383 Lakeside Ave., 
Orange, N. J. 

Barber-Colman Co., Rockford, Il. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, III. 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill. 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. 

Durakool, Ine., Elkhart, Ind. (Mercury) 

Ebert Electronics Co., 185-09 Jamaica Ave., 
Hollis 7, N. Y. (Mercury) 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Five Star Co., 220 Mixville Rd., West 
Cheshire, Conn. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Caen. 4538 W. Madison, Chicago 24, 
l 


Guardian Electric, 1627-K, W. Walnut, 
Chicago 12, IIL. 
Haydon Co., A. W., 232 North Elm, 


Waterbury 20. Conn. 

Haydon Mfg. Co., Inc., 2532 Elm, Tor- 
rington, Conn. 

Heinemann Electric Co., 99 Plum, Trenton 
2, N. J. (Time delay) 

Leach Relay Co., 5915 Avalon Blvd., Los 
Angeles 3, Calif. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

North Electric Mfg. Co., 1432 So. Market 
St., Galion, Ohio 

Phillips Control Corp., 84 West Jefferson, 
Joliet, TL 

Petter & Brumfield, Princeton. Indiana 

R-B-M Division, Essex Wire Corp., Dept. 
A-8, Logansport, Ind. 

Riverside Electrical Mfg. Oa, 10221 
Michigan Ave., Dearborn, Mich. 

Signal Engineering & Mfg. Co., 154 W. 
14th, New York 11, N. Y. 

Square D Co.. 4051 N. Richards. Mil- 
waukee 12, Wis. 

Struthers-Dunn, Ine., 150 N, 13th, Phila- 
delphia 7, Pa. 

Ward Leonard Electric Co., 34 South 8t., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp 
Center, Bldg. No. 3 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, Ill. 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Contactors; 
Switches. 


RESINS, INSULATING. See Varnishes, 
Compounds & Resins. 


RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See 
sistance. 


Gateway 
401 Liberty Ave., 


Wire, Be- 


RESISTORS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Carborundum Co., lobar Div., Dept. 
EM 87-101, Niagara Falls, N. Y. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Cornell Electronics Corp., 40-33 Main Ave., 
Douglaston, N. Y. 

Dale Products Inc., 2501-13th St., Colum- 
bus, Nebraska 


To communicate with any manufacturer whose name appears 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia, Pa. 

Keystone Carbon Co., St. Marys, Pa. 

matey, © Co., Inc., P. R., Indianapolis 
, Ind. 

Milwaukee Resistor Co., 706 W. Virginia 
Ave., Milwaukee 4, Wis. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, Ill. 

Radio Corporation of 
IR41, Harrison, N. J 

Resttese, Inc., 5226 W. 26, Chicago 60, 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Square D Co., Richards, Mil- 
waukee 12, Wis. 

Stackpole Carbon Co., St. Marys, Pa. 

Tru-Ohm Products, Div. of Model En- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, IIL. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 599 
Frelinghuysen Ave., Newark 5, N. J. 
Wirt (Co., 5231 Greene, (Germantown) 

Philadelphia 44, Pa. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Carborundum Co., Globar Div., Dept. 
EM 87-101, Niagara Falls, N. Y. 
Dale Products Inc., 2501-13th St., Colum- 

bus, Nebraska 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5,._N. J. 

anes 6 Co., Ine., P. R., Indianapolis 
a nd. 

Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4, Wis 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, T. 

Regan Engineering Corp., 3800-22 No. 
Hubbard St., Milwaukee 12, Wis. 

a, Inc., 5226 W. 26, Chicage 68, 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Tru-Ohm Products Div. of Model Ena- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, IIL 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Wirt Co.. 5231 Greene, (Germantown) 
Philadelphia 44, Pa. 


America, Section 


RHEOSTATS, INSTRUMENT and 
RADIO 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4. Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Dejur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Fairchild Camera & Instrument Corp., 
a. Van Wyck Bilvd., Jamaica 1, 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. ; 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ohmite Mfg. Co., 
44, Ill. 

Rex Rheostat Co., Baldwin, N. Y. 

Tru-Ohm Products Div. of Model En- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, III. 

Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 
Wirt (Co., 5231 Greene, 
Philadelphia 44, Pa. 


4805 Flournoy, Chicago 


(Germantown) 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley So., 1316 S. Second, Mil- 
waukee 4, Wis. 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5. N. J. 

Nationa] Electric Controller Co., 5309 
Ravenswood Ave., Chicago 40, Tl. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, Ill. 

Rex Rheostat Co., Baldwin, N. Y. 

Superior Electric Co., 83 Laurel S&t., 
Bristol, Conn. (Light Dimming) 

Tru-Ohm Products Div. of Model En- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, II. 

Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

Electro Tee Corp., So. Hackensack, N. J. 
General Plate Div., Metals & Controls 
Corp., 49 Forest, Attleboro, Mass. 

(Precious Metal) 
Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. I. 
inserument Corp. of America, Blacksburg. 
a 


Makepeace Co., D. E.. Attleboro 89, Mass. 

Toledo Standard Commutator Co., 1111 
Beehler, Owosso, Mich. 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, IIL 


in this issue, use READER INQUIRY FACILITY, page 211. 
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<--—--- BE ree pl 


THIS PRECISION DIE 
MOLDED PLASTIC PART... 


was produced by our special process at a cost of 


$185.70 for the first 100 pieces 
9.70 for each subsequent 100 pieces 


plus actual market price of material. (Actual 
Sample on request). 


Your plastic part can be injection or compres- 
sion molded in small lots at surprisingly low cost. 


SEND YOUR PRINTS OR SAMPLE PARTS 
FOR QUOTATION TO 


2838 13TH AVE. SO. 
MINNEAPOLIS 7, 


MINNESOTA 
RUAN resanaraK 








RAMYR Plating Equipment 


Stock Units For 
Laboratories 
Pilot Plant Set-Ups 
Rectifiers — Tanks 


SELENIUM 
RECTIFIERS 


Available in 10 amp 
—3 volt; 30,50 and 
100 amp —6 volt. 





Periodic Reverse 
Write for : 
FREE CATALOG Units 


Complete line of scientifically engineered equipment 
for all plating requirements—large or small. The 
name RAMYR is your guarantee of quality products. 


BUY and SELL USED PLATING EQUIPMENT 


HOLLYWOOD BRONZE SUPPLY 


1624 E. First Street, L.A. 33, Calif. AN 9-5943 


@ Q-Max pro 


clear, practi 


BE SAFE WITH 


free covering 
eek ccs ane 
out 


rigidity 


i aS ee & oa 


MARLBORO, NEW JERSEY 
lease! Seta dee nate ee 
»lephone: FReeh 


Dayton ROGERS 
hanna Sa aE ear i i ames. 


: Gp 
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NOW — IMMEDIATE DELIVERY 
on stock models of 


HELIPOT 


PRECISION POTENTIOMETERS 
Cyst MC Lee A aa Meo lil-M Tale} (-te ead) 


The demand for HELIPoT Precision Potentiometers to meet 
the requirements of constantly expanding applications in the 
electronic industry has been so great that our production simply 
couldn't keep up. So some six months ago we stepped up our 
expansion program... doubled our plant space—trained addi- 
tional personnel in our precision operations—and added many 
new machines and testing facilities. 

Today, HELIPOT capacity is approximately double that of 
only six months ago... 


VOLUME PRODUCTION 


> We can give you immediate de- 
livery on most stock models of 
HELIPOT single and multi-turn 
potentiometers when ordered in 
reasonable quantities! 


ADVANCED ENGINEERING 


> Our engineering facilities have 
been increased so that we can 
more promptly solve your indi- 
vidual potentiometer engineering 
problems. 

> Special HELIPOTS to meet your 
engineering specifications can also 
be manufactured—in volume—to 
meet your delivery requirements. 


> In large quantities of stock items, 
we can make rapid initial de- 
liveries and maintain volume de- 
livery schedules. 


So whatever your need in precision potentiometers, bring 
your problem to HELIPoT and get the benefit of the unequalled 
“know-how,” advanced engineering and volume-production facil- 
ities of the largest manufacturer of precision potentiometers. 
HELIPoT’s objective is to provide for you the same flexibility and 
efficiency that you would expect from a division of your own 
manufacturing operations. 


THE Helipot corporation 


SOUTH PASADENA IS , CALIFORNIA 


Send for descriptive literature 
on the HELIPOT potentiome- 
ters now in production! 


FIELD OFFICES: Boston, New York, Philadelphia, Rochester, Schenectady, Cleveland, 
Detroit, Chicago, St. Louis, Los Angeles, Seattie, Dallas and Fort Myers, Florida. In 
Canada: Cossor Ltd., Toronto and Halifax. Export Agents: Frathom Co., New York 18. 


KOH-I-NOOR 





LEADS & HOLDERS 


2200 Koh-I-Noor Graphite Leads 
17 Degrees of Accurate Grading 


Recognized by Draftsmen the World Over 
for Dependable Service 


Packed Six of a Degree 
in a Protective box 
Smoothness, Strength, Uniformity 
combined with long 
lasting qualities 














2200 KOH-I-NOOR 
FLEXICOLOR LEADS 


“The Lead That is Really Flexible’ 


UNSURPASSED BREAKING STRENGTH 
SEVEN COLORS AND COMBINATION OF 
RED AND BLUE — RED AND YELLOW 


* 


All the above leads for use in 
1504, 1511, 5611 or 5612 Holders 


By the Makurs 
of The Famous 
KOH-1-NOOR DRAWING PENCILS 


MTT ena nelle ae oe ee 


U. Sia. 


Perr ia! 
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SIMPLEX 


STRIPPERS 


a AND CUTTERS 


e Clean Cutting 
e Precision Stripping 
e Fast Working 


e Easy Operating 





The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter, stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 


Send sample wires and have your stripping prob- 
lems engineered by Wenco. 


Ask for your copy of new bulletin. 


Write for Dealership Plan 
WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 


OPHAR 


“~~~.WAXES 


he, 
~ 


~~~ COMPOUNDS 














Zophar Waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot 
electronic and electrical equipment or 
components of all types, radio, tele- 
vision, etc. 


Cold flows from 100°F. to 285°F. 
Special waxes non-cracking at —76°F. 


Compounds meeting Government spe- 
cifications plain or fungus resistant. 


Let us help you with your engineering 


ZOPHAR MILLS, Inc. 


112-130 26th Street, 
Brooklyn 32, N. Y. 








Wesche Electric Co.. B. A., 1622 28 Vine 
Cincinnati, Ohio 

Wilson Ce The H. A., 105 Chestnut St 
Newark 5, N. J 


RINGS, RETAINER and SNAP 


Associated Spring Corp, Bristol, Conn 


Cuyahoga Spring Co., 10251 Berea Rd., 
Cleveland 2, Ohio 
Garrett Co., Inc., George K., Tioga & D 


Philadelpia 34, Pa 
National Lock Washer Co., Newark 5, N. J 
U. S. Gasket Co., Camden 1, N. J 
Waldes Kohinoor, Inc, 47-16 Austel Place 
Dept. EM-094, Long Island City, N. Y 


RIVET SETTING MACHINES 

Chicago Rivet & Machine Co., 9609 W 
Juckson Bivd., Bellwood, Ill 

Hanna Engineering Works, 1766 Elston 
\ Chicago 22, Ill, 

1 Speea Hammer Co., Inc., 313 Norton, 

whester 5, N. Y¥ 

lford Rivet & Machine Co., The, 853 

Bridgeport Ave., Milford, Conn. 





RIVETS. See Fasteners. 
ROLLER BEARINGS. See Bearings, Ball 


and Roller. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y 

Asbestos Yextile Div., Raybestos-Man- 
hattan, Inc., Manheim, Pa 

Auburn Manufacturing Co., 308 Stack, 
Miduletown, Conn 

hicago Kawhide Mfg. Co Sirvene Div., 
1267 Eiston Ave., Chicago 22, IIL. 

Dow Corning Corp, Dept AE-21, Mid- 
land, Mich. (Silicone) 

Gariock Packing Co., Palmyra, N. Y. 

General Electric Co., Chemical Div. 8-11 
1 Plastics Ave., Pittstield, Mass 

Lavelle Rubber Co 424 N. Wood, Chi 
cago 22, ILL. 

Lord Mfg. Co., Erie, Pa 


‘ 


Minnesota Rubber and Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn 

I S. Rubber C8 Rockefeller Center 
New York 20, N. Y. 

Van Cleef Bros Inc 7800 Woodlawn 


Ave., Chicago 19, Ill. 


SAWS, COMMUTATOR. See Commutator 


SaWs and Silotters, 


SCREW DRIVERS, PORTABLE. See 
Tools, r« rtable. 


SCREW-DRIVING MACHINES 


Keller Tool Co., Grand Haven, Mich. 
Pneumatic) 


SCREW MACHINE PRODUCTS. (See 


also Fibre; Plastics.) 


Aluminum Co. of America isvyJ Gulf 
Biug., Pittsburgh 19, Pa. 
Alimetal Screw a’rougucis Co., Inc., 33 


Greene, New York is, N. Y 

Blake & Johnson, Waterviile 48, Conn, 

Bristol Co., Yhe, 153 Bristol Kd., Water- 
bury 20, Conn 

Cuase Brass & Copper Cx Dept. EM-252, 
Yeateruury 20, Conn 


Master Appliance omig. Co., Fourth & 
Ontario, Macine, Wis 

Mittord Rivet & Macuine Ci The, 853 
Bridgeport Ave M.itord, Conn. 

National Acme Cx ij6 E. 1l3lst, Cleve 
land 8, Ohio 

Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J. 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com 
pounds, 


SEALS and TERMINALS, HERMETIC 

Fusite Corp., 6028 Fernview Ave., Cin 
cinnati 13, Ohio 

General Electric Co., Apparatus Sales Div 
Schenectady, N. Y. (Glass Bushings) 

Heldor Mfg. Co.. Div. of Heldor Bushing 
& Terminal Co., Inc., 225 Belleville 
Ave., Bloomfield, N. J 

Hermaseal Co., Inc., Elkhart 15, Ind. 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa 


SEALS, MECHANICAL 
(ROTARY SHAFT) 

Crane Packing Co., 1800 Cuyler Ave 
Chicago 13, Ill 

Garlock Packing Co., Palmyra, N. Y 


SEALS, OIL and GREASE 

Chicago Rawhide Mfg. Cx Sirvene Div 
1267 Elston Ave., Chicago 22, Ul 

Felt Products Mfg. Co., 1536 Ca.roll Ave., 
Chicago 7, Ill 

Garlock Packing Co., Palmyra. N. Y 

Gits Bros. Mfg. Co., 1840 S. Kilbourne 
Ave., Chicago 23, Il. 

Syntron Co., Homer City, Pa 

U. S. Gasket Co., Camden 1, N. J 


SELENIUM RECTIFIERS. See Rectitiers 
Dry Metallic 


SHAFTS, FLEXIBLE 
U. S. Gasket Co., Camden 1, N. J 


SHEAVES. See Drives, V-Belt 


SHEET METAL FABRICATORS. sex 


Cabinets 


SHEETS, ELECTRICAL. See Steel, Elec- 


trical. 


SHIELDING, ELECTRONIC 


Metal Textile Corp 649 E. First St 
Roselle, N. J. (Knitted Metallic Strips 


GaasKets, et 


SIGNAL DEVICES 


Signal Engineering & Mfg. Co., 154 W, 
14, New York 11, N. Y 


SIGNAL LIGHT ASSEMBLIES. See 
Lights. Pilots and Indicator 


SILICONES 

Auburn Manufacturing Co 308 Stack, 
Middletown, Conr 

Continental-Diamond Fibre Co., Newark 
13 Del 

Dow Corning Co., Dept. AE-21, Midland, 
Micl 

Formica Co., 4614 Spring Grove Ave., 
Cincinnati 32, Ohio 

Garlock Packing Co., Palmyra, N. Y 

Ceneral Electric Co., Chemical Div., 8-11, 
1 Plastics Ave Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6 

National Electric Coil Co Columbus 16, 
Ohio 

Natvar Corp 207 Randolph Ave., Wood- 
bridge, N. J 

Roth Rubber Co., 1856 S. 54 Ave., Chicago 
50, Til 

Taylor Fibre Co., Dept. EM-6, Norristown, 


Pa 


SILVER and SILVER ALLOYS. (See also 
Contacts and Contact Points.) 
For Solder, see Brazing Alloys, Silver 


Baker & Co., Inc., 113 Astor, Newark 5, 
Nu. o 


Brainin Co., C, S., 318 Washington, Mt, 
Vernon, N. Y. 

Fansteel Metallurgical Corp North Chi- 
cago, Il 

General Plate Div Metals and Controls 
Corp., 49 Forest, Attleboro, Mass 

Graphite Metallizing Corp 1059 Nepper- 
han Ave., Yonkers 3, N. Y 

Handy & Harman, 82 Fulton, New York 
38, N. ¥ 


Improved Seamless Wire Co 
Eddy, Providence 5, R. I 
Makepeace Co., D. E., Attleboro 89, Mass. 
Mallory & Co., Inc., P. R., Indianapolis 

6, Ind 
Ney Co., J. M., 371 Elm, Hartford 1, 
Conn 


Inc., 775 


SLEEVE BEARINGS. See Bearings 


and 
Bushings. 


SLEEVING and TAPE, ASBESTOS 
Asbestos Textile Div., 


Raybestos-Manhat- 
tan. Ine., 


Manheim, Pa 


Garlock Packing Co., Palmyra, N. Y¥ 

Insulation Manufacturers Corp... 203 W 
Washington Blvd., Chicago 6, Ill 

Johns-Manville, Box 290, New York 16, 
x. ¥ 

Mitchell-Rard Insulation Co., Ine, 51 
Murray, New York 7, N. Y 

National Electric Coil Co Columbus 16, 
Ohio 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics. Insulat- 


ing; Mica; Paper, Insulating, Tubing & 
Sleeving, Braided Fabric 


SLOTTERS, MICA. See Commutator, 


Saws and Slotters 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles 


SOCKETS and RECEPTACLES. LAMP 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6. Conn 

Automatic Electric Sales Corp., 1033 W. 


Van Buren, Chicago 7, Ill 
Dial Light Co. of America, 900 Broad 
way, New York 3, N. Y¥ 


General Electric Co., Construction Mate 
rials Div Bridgeport 2, Conn. 





Kulka Electric C« Dept. T, 30 South 
Mt. Vernon, N. ¥ 

Pass & Seymour, Inc Solvay Station, 
Syracuse 9, N. Y¥ 

Rodale Mfg. © In Emmaus, Pa 

Slater Electric & Mfg. ¢ Inc 96 Street 


& 37th Ave., Woodside, N. Y 
U. S. Gasket Co., Camden 1, N. J 


SOCKETS, FLUORESCENT. See Fluo- 
rescent Lamp Auxiliaries 


SOCKETS, VACUUM TUBE 


Mycalex Corporation of America, 30 Rocke 
feller Plaza, New York 20, N. ¥ 
| S. Gasket Ce Camden 1, N. J. 


SOCKET SCREW KEYS and 


WRENCHES 

Bristol Co 153 Bristol Rd., Waterbury 
yo, Conn 

Standard Pressed Steel Co., Box 594, 


Jenkintown 9, Pa, 


SOCKET SCREWS. See Fasteners 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 211. 
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BAKER CONTACTS 


OF PLATINUM, PALLADIUM AND SILVER 


















Our line of contacts contains rivets, studs, 


| 4 Cc”, screws, steel-back and _ solder-back buttons, 
washers, discs, rods, rings and special shapes. 


We have a separate department devoted to con- 
tact production and supply them in platinum, 
palladium and silver, both pure or in alloys of 
these metals. We furnish them in practically 
any dimensions for attaching by riveting, 
staking, brazing or welding. 


Let us send you our complete catalog. 


BAKER & CO... INC. 


113 ASTOR STREET NEWARK, N. J. 















METAL 


male IDENTIFICATION 
| TAGS OF EVERY 







Unit including dust cap. 
14" dia. X %"d 


DESCRIPTION 


For marking cables, leads, and 
bundling groups of wires! 











e Easy to apply 
e Aluminum, Steel, Brass ar Zinc 






e Big Variety 

e All Styles and sizes 

e For aircraft—radio—tele- 

phone—Motor and generator 

manufacturers—etc. 

Free samples and literature 
upon request 


National Band & Tag Co. 


Tapered winding to plus/ 
Dept. 9.546, NEWPORT, KY. 


minus 142% linearity, 
measured at 10 points. 





wy 


Mechanical tolerances to 
plus/minus .00025". * Yes, precision! This potentiometer was de- 


better bobbins 
for better coils... 


PRECISION 





signed, tooled and produced as a Clarostat 










immunity to temperature, special. Intended for a highly -critical electronic 
| humidity, altitude, vibra- = assembly. Please remember that in addition 
tion, 


to its outstanding variety of controls and 


resistors, Clarostat is always ready to de- 


? ; il tact, tact ; : 5 
Maximum Insulation COIL gang re a 00 velop and build special units for extraordi- 
Better Heat Dissipation conductielt i i 

; ; vity. nary requirements. ye Submit that problem! 
Greater Moisture Resistance BOBBINS sii 


Available in any size or shape—dielectric kraft, fish paper, 
acetate or combination. Flanges furnished with leads, slots, 
holes or plain—flat, recessed or embossed. Send specifications 
for free sample. 


PRECISION PAPER TUBE CO. 


2035 WEST CHARLESTON STREET CHICAGO 47, ILLINOIS 
Pioht No. 2. 79 Chapel Street, Hartford, Conn. 


CLAROSTAT “S 





PALL, 


PEUTIC ata va a 
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10 PIECES to 20,000 


--. from any 
STAMPABLE 
MATERIAL 
























FREDDY FEDERAL SAYS: “Short-run stamp- 
ings... 10 pieces or 20,000... every job gets 
the same careful attention at Federal. Expert 
die makers team up with modern equipment 
and experienced pressmen to handle stamp- 
ings in any shape or size up to 9” x 12”... any 
thickness up to 3/16" ... from any material 
that can be stamped. You can count on Federal 
for prompt and efficient service.” 

SPECIAL SERVICES available at Federal include 
stamped skeleton name plates, special stamped 
wrenches (open end, spanner or offset). 

e@ Send prints for quotation... or write for descriptive bulletins, TODAY! 





FREE... 


Bulletin 101 

® Describes 
Federal's 
Services. 


Pa TOOL AND MANUFACTURING CO. 
3608 ALABAMA AVE. (ST. LOUIS PARK) 

MINNEAPOLIS, MINNESOTA 
“QUALITY STAMPINGS IN SMALL QUANTITIES”’ 


i 






J 


Vs, # 
World-wide recognition for <<-y\ GY 
this outstanding line of 
electric soldering irons ~ 


HEXAGON 


- Specified by the big names 
for the TOUGH JOBS! 


WESTERN ELECTRIC 
MINNEAPOLIS 
HONEYWELL 
RADIO CORP. 

OF AMERICA 


WESTINGHOUSE | 


STROMBERG 
CARLSON 


. EMERSON 





PLUG OR SCREW TIPS 
40 to 700 Watts 

Ye” to 134" Tip Dia. 
Follow the leaders and 
you'll specify HEXACON! 
They'll efficiently solve 
your soldering problems 
too! Write for literature. 


f Here’s the famous 


HATCHET TYPE 


These irons feature bet- 
ter balance for reduced 


KAISER operator fatigue. Effi- j 
ciency is stepped up, and 

SPERRY quality of work is im- 

BENDIX proved. The ideal 

oe iron for inaccessible 


and intricate jobs. 


HEXACON ELECTRIC CO. 
4 17 CLAY AVE., ROSELLE PARK, NEW JERSEY 
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SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete.) 


Syaly Battery & Mfg. Co., North East, 
Pa 


General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

a ~~ Seen. 82 Fulton, New Yort 
i ee 

National Electric Coil Co., Columbus 16, 
Ohio 


SOLDERING IRONS 


American Electrical Heater Co., 6110 Cass 
Ave., Detroit 2, Mich. 

Drake Electric Works, inc., 3656 Lincoln 
Ave., Chicago 13, le 

General Electric Co., Section E668-67, 
spoaeeae Sales Div., Schenectady 5, 


Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J 

Ideal Industries, Inc., 1608 Park Ave., 
Sycamore, Il. 

Stanley Tools, 183 Elm, New Britain, Conn. 

Vulcan Electric Co., Danvers 2, Mass. 

= Electric Corp., 830 Packer, Easton, 
a. 


BSOLDERLESS CONNECTORS. See Con 
nectors, Wire & Cable 


SOLDER PRE-FORMS. (Also See Brazing 
Alloys, Silver) 


Handy & Harman, 82 Fulton, New York 
_ a = 


Kester Solder Co 


1209 Wrightwood Ave., 
Chicago 39, IIL. 


6OLDER, SELF-FLUXING 
(For Silver Solders. See Brazing alloys) 


Federated Metals Div.. American Smelt- 
Ps ond, Sedatag Co., 120 B’way, N. Y.- 


SOLENOIDS 


Allen Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7. Il 

—_ Switch Co., 383 Lakeside Ave., 

ange J. 

Cannon Electric Development Co. Dem 
I-118, 3209 Humboldt, Los Angeles 31, 
Calif. 

Comar Electric Co., 3349 W. Addison 
Chicago 18, I. 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 41, Tl. 

Electric Auto-Lite Co., Toledo 1. Ohio 

Five Star Co., 220 Mixville Rd., West 
Cheshire, Conn. 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N. Y 

Guardian Electric, 1627-E, W. Walnut, 
S8t., Chicago 12, Ill 


Master Appliance Mfg. Co., Fourth & 
Ontario. Racine, Wis 


National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio 

Phillips Control Corp., 84 W. Jefferson, 
Joliet, 


Pickering & Co., Inc., Oceanside, Long 
Island, N. Y. 

R-B-M Div., Essex Wire Corp., Dept. 
A-8, Logansport, Ind. 

Scully Machine Co., Bridgeport, Conn. 

Soreng Mfg. Corp., Dept. M-29, 9555 
Eden Ave., Schiller Park. Til 

Struthers Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. 

West Coast Electrical Mfg. Corp., 10006 
S. Main, Los Angeles 3. Calif. 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


SPEED INDICATORS. See Tachometers 


SPEED REDUCERS 
(For Motorized Units, See Motors.) 


Allis-Chalmers Mfg. Co., 937A 8. 170. 
Milwaukee 1, Wis. 

Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis. 

General Electric Co., Apparatus Sales Piv., 
Schenectady 5, N. Y. 

Ohio Gear Co., 1358 E. 179, Cleveland 10. 
Ohio. 

Winsmith, Inc., 12 Eaton, Springville, 


SPRINGS, COIL and FLAT 


American Steel & Wire Co., Div., U. 8. 
Steel Co., Rockefeller Bldg., Cleveland 
13, Ohio. 

Associated Spring Corp., Bristol, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Plymouth Rd. Ply- 
mouth, Mich. 

Blake & Johnson, Waterville 48, Conn. 

Cuyahoga Spring Co., 10251 Berea Rd., 
Cleveland 2, Ohio. 

Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, IL 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co. Inc., George K., Tioga & D, 
Phila. 34, Pa. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Il. 


Mid-West Spring Mfg. Co., 4632 South 
Western Ave., Chicago, ITI. 

Ohio Div., Associated Spring corp., 1712 
East First St., Dayton, Ohio. 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa.. 


STAINLESS STEEL. See Steel, Commer- 
cial Forms and Grades. 


STAMPINGS, METAL 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

shia Goods Mfg. Co., Manitowoc, 
Jise. 

American Brass Co., Waterbury, Brass 
Goods Branch, Waterbury 20. Conn. 

Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond Div., Associateo 
Spring Corp., 40300 Plymouth Rd., 
Plymouth, Mich. 

Bud Metal Products. Dept. EM., 2118 E. 
55, Cleveland 3, Ohio 

Chase Brass & Copper Co., Dept. EM 
252, Waterbury 20, Conn. 

— Rogers Mfg. Co., Minneapolis 7, 
finn. 

Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, Ill. 

Dunbar Bros. Co. (Div. Associated Spring 
Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 

Garrett Co., Inc., George K., Tioga & D, 
Philadelphia. 34, Pa. 

Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 8, Wis. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 4, Ill. 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Joliet Wrought Washer Co., Joliet, Ill. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Mid-West Spring Mfg. Co., 4632 South 
Western Ave., Chicago, ITll. 

Mohawk Mfg. Co., The, Middletown, Conn. 
(Threaded) 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. 

Patton-MacGuyer Co., Chapman St & 
Virginia Ave., Providence §, R. I 

Raymond Mfg. Co. (Div. Associated Spring 
Corp.), Corry, Pa. 

Reliance Div. Eaton Mfg. Co., Cleveland, 
Ohio 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Il, 

United-Carr Fastener Corp., Cambridge 
42, Mass. 

Wenco Mfg. Co., 1136 West Hubbard 
Chicago 22, Il. 

Winzeler Mfg. & Tool Co., 1716 West 
Arcade Pl., Chicago 12, IIL 

Wrought Washer Mfg. Co., 2200 So. Bay 
Milwaukee 7, Wis. 


STAMPINGS, NON-METALLIC 


Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Federal Tool & Mfg. Co., 
Ave., Minneapolis, Minn. 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. 


3609 Alabama 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Auxiliaries 


STARTERS, MOTOR. See _ Controllers. 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades. 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and strips (S) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (O) 
Tubing (T 


) 
(See also Steel, Electrical) 


Allegheny Ludlum Steel Corp., Dept. 
M-32, Henry W. Oliver Building, Pitts- 
burgh 22, Pa. (NS) 

American Steel & Wire Co., Div., U. 8. 
Steel Co., Rockefeller Bldg., Cleveland 
13, Ohio. 

Avon Tube Division, Higbie Mfg. Co., 
Rochester, Mich. (T) 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (S-CO) 
(Spring) 

Columbia Steel Co., San Francisco, Calif. 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (Stainless Steel Wire) 

Eaton Mfg. Co., Reliance Div., Massil- 
lon, Ohio. 

National Tube Co., Pittsburgh, Pa. 

Revere Brass & Copper Inc., 230 Park, 
New York 17, N. Y¥. (T) 

eee Sons Co., John A., Trenton 2, 
N. J. 

Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (ABCDENST) 

Sharon Steel Corp., Sharon Pa. 
(ACDENST) 

Superior Steel Corp., Carnegie, Pa. 
(ADNS) (Spring) 

Tennessee Coal, Iron & Railroad Co., 
Birmingham, Ala. 

U. 8S. Steel Co., 2109 Carnegie Bildg., 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) 

Van Huffel Tube Corp., Warren, Ohio (T) 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 211. 
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Precision is a foremost factor in the manufacture of paper tubing. 
That is why PRECISION Paper Tubes are constructed within 
minutely close tolerances, using only the finest materials. Rigid 
inspection and testing assure exacting adherence to specifications, 
as well as maximum insulation, moisture-resistant and heat- 
dissipation characteristics. Spiral winding and die-forming under 
pressure provide 15 to 20 percent greater strength. Available in 
kraft, fish paper, acetate or combination . . . any shape, length, 
ID or OD. You get extra quality in PRECISION Paper Tubes .. . 
at no extra cost. 


Send in your specifications for 





a free sample and ask for new 
Arbor List of over 1500 sizes 


PRECISION PAPER TUBE CO. 





2035 W. Charleston St., Chicago 47, Ill. Plant No. 2, 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Coil Bobbins 








S TOPS | 
LOSSES | 
making dies 
& templates | 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 
the same time prevents metal glare. Increases efficiency and accuracy. | 





Write for full information | 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. | 


== = = BRING IT to CUYAHOGA! 
be, MAMCO |) | 


ELECTRIC 
MOTORS 


More than one quarter of a million i oa : Je 
MAMCO built fractional horse power ' 
motors are being used through- 
out the country in practical applica- 
tions. Our experienced engineers will 
build motors to your specifications or advise the stock 
unit necessary for your product. Up to 1/15 HP only. 
Universal or shunt wound. Guaranteed quality and 
workmanship. Write today. 











CUYAHOGA’S ENGINEERS and DE- 

{ .) SIGNERS are turning out new ideas 

’ a every day for leading manufacturers 

fl of aircraft, automobiles, appliances, 
toys, novelties, etc. 





If you have a problem involving the 
use of flat steel parts, springs, forms, 
\ assemblies or stampings, contact your 

Cuyahoga representative or write 
“ direct. Our design service is available 


at no cost. 
ON (a) 





Cee 







The CUYAHOGA: SPRING 


SUBSIDIARY OF THE BARIUM STEEL CORP 
10254 BEREA ROAD ° CLEVELAND 2, OHIO 


APPLIANCE MFG. CO. 


RACINE, WISCONSIN 
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2 hber Company 3 


424 
N. WOOD ST., CHICAGO 22, ILLINO! 


s 
SEeley 3-24109 





Characteristics And Recommended Usage For Natural 
And Synthetic Rubber Polymers, And Complete 
Design Data On Mechanical Rubber Specialities! 


Most comprehensive edition of its kind! Lavelle’s 
BIG 40th Anniversary Design Guide and Catalog 
offers you benefits of over 40 years experience 
in solving your mechanical rubber problems. Not 
just a catalog — but a treatise! Before you design 
it, see this latest Lavelle Guide! REQUEST ON 
YOUR COMPANY LETTERHEAD, TODAY! 


@ MOLDED GOODS 
@ EXTRUDED GOODS 
@ LATHE CUT GOODS 


@ SHEET STOCKS and 
DIECUT GOODS 


@ SPECIALTIES 


ber Company 


424 NORTH WOOD STREET, CHICAGO 22. ILLINOIS 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Allegheny ladlum Steel Corp., Dept. 
M-32, Henry W. Oliver Building, Pitts 
burgh 22, Pa 

U. 8S. Steel Co., 2109 Carnegie Bldg., 


Pittsburgh 30, Pa. (B-AC) 
STRAIN RELIEFS. 


See Grips 
Clamps, Strain Relief. 


and 


STRIPPERS, WIRE 


Artos Engrg. Co., 2741 8S. 28th, Milwau- 
kee 46. Wis. 
Eraser Co. Inc., The Rush Wire Stripper 
Div., 104 8. State, Syracuse 2, N. Y. 
High Speed Hammer Co., Inc., 313 Norton, 
Rochester 5, N. Y. 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIL 

Rush Wire Stripper Div., The Eraser Co., 
Inc., 106 S. State, Syracuse 2, N. Y. 

Wenco Mfg. Co., 1136 West Hubbard, Chi- 
cago 22, Ill. 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, 
ton, Harrisburg, Pa. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Burndy Engineering Co., 
Coun 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 
Curtis Development & Mfg. Co., 3222 N. 
33rd, Milwaukee 16, Wis. 
Dimeo-Gray Co., 210 E. Sixth, 
Ohio 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 

Kulka Electric Co., 


Inc., 2100 Pax- 


Inc., Norwalk, 


Dayton 2 


Dept. T, 30 South, 


Mt. Vernon, N. Y. 

Mycalex Corporation of America, 30 
Rockefeller Plaza, New York 20, N. Y. 

Soreng Mfg. Corp Dept M-29, 9555 
Eden Ave., Schiller Park, Il 

Thomas & Betts Co., Inc., 28 Butler, 


_Elizabeth 1, N. 


U. S. Gasket Co., Camden 1, N. J. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Mutiple) (M) 
Jack, Key and Lever (N 
Panel (O) 
Push Button Snap 

(Toggle Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord (Snap) (T) 
Coaxial (vv) 
Motor Speed Control (Vv) 


(See also Circuit Breakers, Push But 
ton Stations; Controllers, Metor; Relays: 
Timers) 


Adams & Westlake Co., 

Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Ine., 2 East End Ave. 
New York 21, N. Y. (CDGHR) 

Allis-Chalmers Mfg Co., 937A 8S. 70, Mil 
waukee 1, Wis. (RS) 

American General Thermostat Corp., 2060 
Bronx, New York 60, N. Y. 

American Relay & Controls Inc., 4919 W. 
Flournoy, Chicago 44, Ill, (N) 
Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 

(ACDHKMPRT) 
Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. (HLNR) 
Automatic Switch Co., 383 Lakeside Ave., 
Orange, N. J. (CHR) 

Cherry-Channer Corp., 1488 Skokie Blvd., 
Highland Park, Ill. (B) 

Clare & Co., C, P., 4719 W. 
Ave., Chicago 30, Ill. (HNR 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill. (N) 

Cramer Co., Inc., R, W., Box 8, Center- 
brook, Conn (G) 

Dimco-Gray Co., 201 E. Sixth, Dayton 2 


Elkhart, Ind. 


Sunnyside 
) 


Ohio (G) 
Durakool, Inc., Elkhart, Ind. (D) 
a a Corp., 202-20th, Moline 1 
. (G) 


Electro Switch Corp., 167 King Ave., Wey- 
mouth 88, Mass. (HOS) 
Fasco Industries, _Inc., 
Y. (EJ 


100 Augusta. 
Rochester 2, N. 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (NS) 
Fenwal, Inc., 19 Pleasant, Ashland, Mass. 


(F) 

Ferro Electric Products, Inc., Sub. of Ferro 
Corp., Kirkdale, Ill. (M) 

Furnas Electric Co., 1024 McKee, Ba- 
tavia, Ill. (ABCEFLO) 

General Electric Co. ,Section 856-70, A 
paratus Sales Div., Schenectady 5, N. 
(ABCDEFGHJKMNOPRST) 


Grayhill, 4538 W. Madison, Chicage 24, Il. 
(PS) 


Guardian Electric, 1627-K, W. Walnut 
St., Chicago 12, Ill. (CFGHN) 
Haydon Mfg. Co., Inc., 2532 Elm, Tor- 


rington, Conn. (G) 
ea Electric Co., 99 Plum, Trenton. 


N. J. (O) 
Leland, G H., Inc., 111 Webster, Daytun 
2, Ohio 


Mallory & Co., Ine., P. R., Indianapolis 6, 


Ind. (GNPS) 

Master Appliance Mfg. Co.. Fourth & 
Ontario, Racine, Wis. (KP) 

Mechanical Industries Production Co., 217 
Ash, Akron 3, Ohio. 

Mercoid Corp., 4227 W. Belmont Ave., 


Chicago 41, III. 
Micro-Switch Div., 
Regulator Co., 


(ABCDEFJ) 
saneness- Honeywell 


Freeport, 
(BDFLOPS) 
Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
_Philadelphia 44, Pa. (D) 


National Acme Co., 176 E. 131st., Cleve- 
land &. Ohio (BP) 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, Tl. (S) 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y 


Pneu-Trol Devices, Inc., 1322 N. Keating, 
Chicago 51, Ill. (G) 


R-B-M Div., Essex Wire Corp., Dept. 
A-8, Logansport, Ind 

Rhodes, Inc.. M. H., Hartford, Conn. (GQ) 

Robertshaw Thermostat Div., Robertshaw, 
— Controls Co., Youngswood, Pa. 
(FM) 

Rodale Mfg. Co., Inc., Emmaus, Pa. (B) 


Sessions Clock Co., The, Tyniswitch Div., 


Forrestville, Conn. (BGOP) 

Slater Electric & Mfg. Co., Inc., 56th 
St. & 37th Ave., Woodside, N. Y. (P) 

Soreng Mfg. Corp., Dept M-29, 9555 
Eden Ave., Schiller Park, Ml. 

Spencer Thermostat Div. of Metals & Con- 
trols Corp., 109 Forest, Atleboro, Mass 
(EF) 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa. 
(P) 

Struthers-Dunn, Inc., 150 N. 13th, Phil- 
adelphia 7, Pa. 

Telechron Dept. General Electric Co 39 
Homer Ave Ashland, Mas (G) 

Thompson Products, Ine Electronics 
Div.. 2169 Clarkwood Rd., Cleveland 
3. Ohio (U) 

Torq Engineered Products, I: Bedford. 
Ohio 


Tuttle & Kift, Inc., 1823 N. Monitor Ave., 
Chicago 39. Ill. (M) 

Ulanet Co., George, 418 Market, Newark 5, 
N. J. (FG) 

Unimax Switch Div., The W. L. Maxsoa 
Corp.. 460 West 34, New York 1, N. Y. 
(BEP) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp Gateway 
Center. Bldg. No. ¢ i101 Liberty Ave., 
Pittsburg 22, Pa. (ABCDEFGHOPRS) 

Wirt Co., 5231 Greene, Germantown 4, 
Pa. (P) 

Zenith Electric Co., 
cago 10, Ill. (HR) 

TACHOMETERS 

Bristol Co., 153 Bristol Rd 
Conn. 

Durant Mfg. Co., 1962 N. Buffman, Mil- 
waukee 1. Wis. 

Electric Auto-Lite Co., Toledo 1. Ohio. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Ideal Industries, Inc., 1009 Park Ave., 


Sycamore, Ill. 
Jones Motrola Corp., 436 Fairfield Ave., 
1054 


152 W. Walter, Chi- 


Waterbury 20, 


Stamford, Conn. 
Reliance Electric & Engineering Co., 
Ivanhoe Rd., Cleveland 10, Ohio. 
Veeder-Root Inc., Hartford 2, Conn. 
Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 5, N. J 


TAGS, TERMINAL 

National Band & Tag Co Dept 
Newport, Ky. 

Natvar Corp., 
bridge, N. J 


TANTALUM 


Fansteel Metallurgical Corp., Chi- 
cago, Ill 

—7 & Co., Inc., P. R. Indianapolis 6, 
nd. 


593 


9-546, 


207 Randolph Ave., Wood- 


North 


TAPE, ADHESIVE and COIL 


FASTENING 

Armstrong Cork Co., 9509 Arch, Lancas- 
ter, Pa. 

[Industrial Tape Corp., Dept. 7S, New 


Brunswick, N. J. 
{Insulation Manufacturers 


Corp., 565 W. 
Washington Blvd., 


Chicago 6, Tl. 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N ; 

Polyken Industrial Tapes. Dept. EMH, 
Dept. of Bauer & Black, Div. of The 
Kendall Co., 222 W. Adams, Chicago 6, 


Til 
Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, Ill. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 
Sheeting. 

TAPE, FRICTION and SPLICE 

[nsulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Il. 
Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 211. 
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LET ME 
ON 
COMPONENTS 


Let me first emphasize the essential 
difference between “‘Lavite’ Ferrites 
and general Ferrites. When you use 
“Lavite’’ Ferrites, you first have all 
of the desirable basic advantages of 
this type of material. These advan- 
tages are many varieties in composi- 
tion to better meet specific electrical 
properties that may be required as 
to high saturation, higher perme- 
abilities, high Q and FM frequencies, 
low temperature coefficient, etc. 


BRING YOU UP-TO-DATE 
“LAVITE” FERRITE 


3. Interestingly low production costs 
of these parts, and 
4. Prompt delivery. 


And in addition to all this, you are 
invited to consult Steward engineers, 
without obligation, for scientific 
answers to your specific problems. 
Send me your specifications. 


Ask for general characteristic data 


on all “Lovite’’ Technical Ceramics— 
(““Lavite”’ Steatite, ‘‘Lavite” Titanates, 





- this is added the plus value of: | Lavite’’ Ferrites, and others). 


Steward’s private research and 
development, D. M. STEWARD 
MANUFACTURING CO. 


2. Steward’s modern and highly effi- 
3603 Jerome Avenue 


cient facilities to produce your 
Chattanooaa, Tennessee 


“Lavite’’ Ferrite components to 
greater accuracy in both material 
Sales Offices in Principal Cities 


and size, 





WARNING TO DESIGN ENGINEERS: 
When you steal an AC outlet-REPLACE IT! 


Nearly everything W/hen you design a piece of electrical equipment 
heeds an AC outlet that has a line cord, you pre-empt an AC outlet. 
mR. By putting an Alden Convenience Outlet on your 

~ equipment, you replace the one you've taken, and 

DINING TABLE — put one where it is easier to use — to plug in other 


For Toasters, 











Appliances appliances that enhance the value of your product. 
am Whether you’ re designing a desk lamp or a machine 
a = tool, don’t force your customers into makeshift 
) eg: 
= double sockets and a floorful of trailing cords. 
LATHE 
For rowee, BUILD IN CONVENIENCE WITH ALDEN 402 
nleming — WORLD’S MOST COMPACT AC OUTLET 
(“iy | (a 
a 
MIRRORS ae 
For Shavers, 
1 ry 
a 1 Mounting Rivets, 
402 ACE Opening, — Eyelets or ~~ Atso with 
SS Outlet with Only .734 Spot Welds leads to 
= Cc x Solder Tabs any length 
FokADIO.. For a few cents, you provide for whatever electrical 
aa devices are used on or near your equipment, with 
=, ~~ this AC outlet that can be “jiffied” into place by 
Col, — spot weld, eyeletting or other standard production 
= method on 14” mounting centers, requiring less 
TELEVISION than 1” below-surface space, with solder tabs, or 


Equipment. Solder tailored leads built in by Alden. 


> @ SEND FOR FREE SAMPLE 


ie 
—or send for 13 assorted Alden miniature outlets 


of 4 types to fit practically any installation or 
jo roduction problem. Ask for Laboratory Work 
Lamp, Fan it #18, $1.50. 


125 N. MAIN ST., BROCKTON 64, MASS. 







Ss fitpen Praopucts COMPANY 


Smallest er Detachable Miniature 3 
AC Outlets Line Corde Fuseholders 4 
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Facts you should know about 


HEYCO STRAIN RELIEFS! 


the Nylon Bushings that Anchor cord to housing 






1 Absorb cord pull, 
* push and torque 


Insulate wire from 
* housing 










SAMPLES? Send wire size and chassis information— 
Try HEYCOS at no cost to you — today! 
MADE IN ALL SIZES FOR CLOCK WIRE TO S-10/3 CABLE 


HEYMAN MANUFACTURING COMPANY 


KENILWORTH 41 NEW JERSEY 


MEVYCO CLEMIMATES STRAIM OM TERMINALS 


PRODUCTIMETER"SPECIALS” 


for Radar and Electronic Applications 





Special counter adapted from "CS" Top Read- 
ing Model far instrumentation application. 


Productimeter “‘SPECIALS”’ are de- 
signed and manufactured for specific 
counting applications. Where one of 
many standard Productimeters is not 
the exact answer to a problem, Durant 
engineers modify, combine, or develop 
entirely new counters to meet the par- 
ticular requirements of the job. The 
models shown are a few of the more 
interesting specials developed in our 
modern plant. Your counting problems 
Counter used in navi- = cqn be readily solved. 
gating instruments. 


DURANT MANUFACTURING CO. 


1962 N. Buffum St. 162 Orange St. 
Milwaukee 1, Wis. Providence 3, R. I. 
Representatives in Principal Cities 


PRODUCTIMETERS 





High-speed, non-re- 
set ‘‘Y'' type count- 
er for building into 
cadar instruments. 





**y"* 2-figure Rotary 





since 1879 | Cocwd Ome) 
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Johns-Manville, Box 290, New York 16, Mechanical Industries Production Co., 217 
N.Y Ash, Akron 3, Ohio 
Minnesota Mining & Mfg. Co., St. Paul 6, Mercoid Corp., 4227 W. Belmont Ave., 













M % Chic 41, Til. 
THE GRAYHILL SERIES 5000 Mitaheli-Rand jpesitiee ge. Inc., 51 Robertshaw Smmnarent pw.. Robertshaw- 
rray, New York 7, N. Y ulton Controls Co., rood, i 
MINIATURE TAP SWITCH Is DESIGNED National. Electric Coil Co., Columbus 16, Goenese Thermostat “Div., Metals. ie ‘Con. 
Ohio trols Corp., 109 Forest, Attleboro, Mass. 
Okonite Co., Passaic, N. J. Stevens Mfg. Co., Inc., Mansfield, 
TO MEET SPACE FACTORS INVOLVED IN Polyken ee eames a ened. Still- Man Co., The, 429-33 E. 104, hey. 
De f Bauer & Black, Div. o e 6, N . 
THE MINIATURIZATION TREND. THE Kendall — 222 v.. Adams 8t., wae O-Dise, Inc., 127 Crouse, Mansfield, 
Chicago 6, Tl Ohio 
POSSIBLE CONTACT ARRANGEMENTS RUN 0. Rubber Co.,, Rockefeller Center, Ulaned Co., George, 419 Market, Newark 
. 0, s®. . 
v > Woodl Wes r c hig 
FROM A SINGLE DECK UP TO 10, WITH _ asa Ol CL 
FROM 2 TO 10 TAPS PER DECK. EITHER TAPE, MICA. See Mica. TIMERS, MOTOR 


SHORTING OR NON-SHORTING CONTACTS. 
RATED TO BREAK 1 AMP., 115 V.A C, 


waukee 4, Wis. 


TAPE and SHEETING. SYNTHETIC Allen-Bradley Co., 1316 8. Second, Mil- 
RESIN Cramer Co., Inc., R. W., Box 8, Center- 


Asbestos Textile Div., Raybestos-Manhat- brook, Conn. 
tan, Inc., Manheim, Pa. Dimco-Gray Co., 210 E. 6th, Dayton 2, 
NON-INDUCTIVE Continental-Diamond Fibre Co., Newark Ohio. 
: 13, Del. Eagle Signal Corp., 202—20th, Moline 1, 
du Pont de Nemours & Co., Inc., E. L., Ill 


Plastics Dept., 350 Fifth Ave., New General Electric Co., Apparatus Sales Div., 





York 1, N. Y¥ Schenectady 5, N. Y 
[Insulation Manufacturers Corp., 565 W. Hansen Mfg. Co., Inc., Princeton 3, Ind. 
Washington Blvd., Chicago 6, MIL Haydon Co., A. W., 232 North Elm, Water- 
Irvington Varnish & Insulator Co., Irving- bury 20, Conn. 
ton 11, N. J. Haydon Mfg. Co., Inc., 2532 Elm, Tor- 
Natvar Corp., 207 Randolph Ave., Wood- rington, Conn. 
° bridge, N. J. Industrial Timer Corp., 115 Edison Place, 
} New Jersey Wood Finishing Co., Electrical Newark 5, N. J. . 
Insulation Dept., Woodbridge, N. J. Square D Co., 4041 N. Richards, Mn- 
Polyken Industrial Tapes, Dept. EMH, waukee 12, Wis. 
Dept. of Bauer & Black, Div. of The Mercoid Corp., 4227 W. Belmont Ave., Chi- 
Kendall Co 222 W. Adams St., cago 41, Tl. 
Chicago 6, Tl Struthers- Dunn, Inc., 150 N. 13th, Phila- 
Pyramid Plastics, Inc., 554F West Polk, delphia 7, Pa. : ; 
Chicago 7, III. Telechron Dept., General Electric Co., 39 
CU. S. Gasket Co., Camden 1, N. J. Homer Ave., Ashland, Mass. 
Ward Leonard Elec. Co., 34 South, Mt. 
TAPE, MAGNETIC RECORDING Ween, Bt "ientiate e rp Gatew 
See Magnetic Recorder Components Center, Bldg. No. 3, 401 Liberty ‘Ave 
Pittsburgh 22, Pa 
TAPES, MEASURING Zenith Electric Co., 152 W. Walton, Chi- 
Keuffel & Esser Co., Hoboken, N. J. cago 10, Ill. 
TELEPHONES, SOUND POWERED TIME SWITCHES. See Switches 
Wheeler Insulated Wire Co., Inc Div 
Sperry Corp., 1102 EB. Aurora, Water- TOOLS, PORTABLE 
bury 20, Conn, High Speed Hammer Co., Inc., 313 Norton, 
T R TROL panee "Tie Ser Fairfield 
C . EMPERATURE CONTROLS ones Motrola Corp., 436 Fairfle Ave., 
eS GET DETAILS—Write See Switches; Thermostats. Stamford, Conn. 
PCa 4 f th C hill — Tool Co., Grand Haven, Mich. 
or e rayni — Strips. (Pneumatic) 
Catal y TERMINAL GLOSRS ~ Master Appliance Mfg. Co., Fourth & 
ataiog now. So and a Ontario, Racine, Wis 
§ TERMINALS. See Lugs and Terminals. gPigty Go. Loyd, 1022-82 N. Sixth, St. 
" Louis 1, Mo. 
4538 West Madison St. Chicago 24, Illinois = INSTRUMENTS. See Instru- Ryerson & Son, Inc., Joseph T., Chicago, 
Stanley Tools, 183 Elm, New Britain, 
THERMAL SWITCHES. See Switches. Conn. 
cones Q Syntron Co., Homer City, Pa. 
THERMOCOUPLES Thomas & Betts Co., Inc., 28 Butler, 


. . — Elizabeth 1, N. J. (Terminal Tools) 
meet & Co., Inc., 113 Astor, Newark 6, United States Steel Supply Div., United 
ae Go, 200 Read MA. Weemtery §386—- tee Se Co, 88S. Le Gee, Ce 


ae eine cago 4, Ill. 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. TRACING CLOTH, FILM and PAPER 
Hoskins Mfg. Co., 4445 Lawton Ave., De- arkwright Finishing Co., Industrial Trust 
troit 8, Mich. : Bldg., Providence, R. I 
Minneapolis-Honeywell Regulator Co., In 


z : 7 t. E-72, 
dustrial Division, 4466 Wayne Ave., gon Bing ng - Charles. Dep 
Philadelphia 44, Pa. . Eastman Kodak Co., Rochester 4, N. Y. 

Rockbestos Products Corp., New Haven 4, Keusre] & Esser Co., Hoboken, N. J 
Conn. shits 
TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freling TRANSDUCERS, PRESSURE 


huysen Ave., Newark 5, N. J. 1c 53 Bris Rd., Water- 
Thermo Electric Co., Dept. N. Fairlawn, ones 20. ; fon. aliases 


N. J Pickering & C : eanside, Lon 
Westinghouse Electric Corp. Gateway es = Inc., Oceanside, £ 
} Tepid Bldg. No. 3, 401 Liberty Ave., Raytheon Mfg. Co., Equipment Sales Div., 
; <= Pittsburgh 22, Pa. Dept. 6470-EM, Waltham 54, Mass. 
ons Servomechanisms Ince. Post & Stewart 
=: THERMOMETERS Aves., Westbury, N.Y. 
\ =: Bristol Co., The, 153 Bristol Rd., Water- 
—H bury 20, Conn. TRANSFER SWITCHES. See Switches. 
— Electric Auto-Lite Co., Toledo 1, Ohio 


(( 


Minneapolis - Honeywell Regulator Co., be 
Industrial Div., 4466 Wayne Ave., Philaa TRANSFORMER HOUSINGS. See Cabt- 
delphia 44, Pa. nets, Sheet Metal. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 


€ 


= 
rr 
_ 
Cc 
ed 
a) 
pn al 
a 
& 
@m 


: TRANSFORMERS, FLUORESCENT 
sen Ave., Newark 5, N. J. ~ ‘ 
Weston Electrical Instrument Corp., 598 —-- Seo Fluorescent Lamp Aur 
Frelinghuysen Ave., Newark 5, N. J. ; 


THERMOPLASTIC WIRE. See Wire and TeAperaamens. TRE 
1 ry Cable, Insulated. ei . . 
as Ame oe Corp., 359 Water, Cuba, 
THERMOSTATIC BIMETALS Allis-Chalmers Mfg. Co., 937A 8. 70, 
: = -o., & Co., Inc., 113 Astor, Newark 5 


Milwaukee 1, Wis. 


< f _ Chicago Transformer Corp., 3501 W. Addi- 
TS Brainih Co., C. S., 318 Washington, Mt son, Chicago 18, Ill. 
Se STAI | LESS STEEL Vernon, N. Y. Comar Electric Co., 3349 W. Addison, Chi- 
ef > Bristol Co., 153 Bristol Rd., Waterbury 20. cago 19, Ill. 
=f" 4 com ee dt eee meee ben ee ME See Oe. OF Main. Winsted, 
S ‘ race . ° “9 ear ve., De- Conn. 
bs 7 Tate BRONZE i335 1 ane) so Mich. neta) ac , Electran Mfg. Co., 1901 Clybourn Ave., 
enera ate Wis etals an ontrols Chicago 14, Ill. 
ALUMINUM MONEL EVERDUR Corp., 49 Forest, Attleboro, Mass. Federal Telephone and Radio Corp., 199 


Wilson Co., The H. A., 105 Chestnut 8t., Kingsland Rd., Clifton, N. J. 
K § ALLOY STEEL Newark 5, N. J. Ferranti Electric, Inc., 30 Rockefdiler 
Plaza, New York 20, N. Y. 
THERMOSTATS Freed Transformer Co., Inc., 1730B Weir- 


field, Brooklyn (Ridgewood) 27, N. Y. 


© (om) PEAR AAA American General Thermostat Corp., 2060 General Electric Co., Apparatus Sales Div., 
i 1 4 iP] RC K A \\ Bronx, New York 60, N. Y. Schenectady 5, N. ¥ 


Barber-Colman Co., Rockford, Il. General Transformer Co., 18240 Harwood 
Bristol Co ; ae 153 Bristol Rd., Water- Ave., Homewood, - . . 
: bury 20, onn. Jefferson Electric Co., Bellwood, : 
De Ns el teks y= > CATALOG ON pica Fenwal, Inc., 19 Pleasant, Ashland, Mass. Raytheon Mfg. Co., Equipment Sales Div., 
<ACMES General Electric Be Apparatus Sales Div., Dept. 6470-EM, “Waltham 54, Mass. 
eS BOLT & NUT Schenectady 5, N. Y. Sola Electric Co., 4633 W. 16, Chicago 50, 
Nd CORP Minneapolis-Honeywell Regulator Co., Til. . 
Minneapolis, Minnesota Sandard Transformer Co., Warren, Ohio. 
127 CHURCH ST. NEW YORK 7, N. Y. To communicate with any manufacturer whose name appears 





in this issue, use READER INQUIRY FACILITY, page 211. 
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CUT COSTS WITH 


PLASTURBO 
BLOWER WHEELS! 


PLASTURBO blower wheels give you light 
weight, less noise and increased efficiency. 
Dimensional stability and uniform concen- 
tricity assure smooth, vibrationless operation. 
Injection molded in one piece of thermo-setting 
plastic material for strength and durability. 
Now being used in blowers, hair dryers, pro- 
jectors and many other applications. 


Send for samples of sizes now available. For 
quotations send prints or samples. 





2 







APPLIANCE MFG. CO. 
RACINE, WISCONSIN 


Tubular 
RHEOSTATS & 
New Catalog No. 5 RESISTORS up to 2000 W. 


REX RHEOSTAT CO. o)’x’y: 


SEPTEMBER 1952 


Write for 








PLASTICS that please 


Plastics that please . . . because delivery 
is prompt, and mold costs are elimi- 
nated. 


Chances are Harry Davies can save you 
the cost of molds on your very next 
molded plastic requirements. With 250 
stock molds to draw from (many of which 
are interchangeably designed to meet a 
wide range of assembly problems) the 
Harry Davies line is tuned to the universal 
plastics needs of industry. 


Write for complete stock 
parts catalog. And remember, 
when you need custom molded 
parts, Harry Davies facilities and 
methods are geared to your most 
exacting requirements. 


HARRY DAVIES 
MOLDING COMPANY 


1428 N. Wells Street @ Chicago 10, Ill. 


Sales Offices in New York e Baltimore e Los Angeles 
e Milwaukee e Detroit e Cincinnati e Seattle e 
Oklahoma City e St. Louis e Toronto 
















SKINNER SOLENOID \ | 
ee 
—S EXPLOSION PROOF 
TYPE X5 







THE new Skinner X5 
Solenoid Valve is basi- 
cally the same as the 
widely accepted and tested 
V5, but modified to a construction 
that is Underwriters’ approved for 
Class |, Group D hazardous loca- 
tions. Small size and lightweight 
features are retained, and the X5 
is low in price because of the many 
parts which are interchangeable 
with other Skinner valves. Rating is 








10 watts max.; soft, spring loaded 
seals prevent leakage; internal parts 
are stainless steel; wide variety of port 
locations in '4” and 14” size; most types 
available for metering; for AC or DC in a wide range of voltages and 
frequencies; can be mounted in any position; supplied as two-way 
normally open or closed, three-way normally open, closed or directional 
flow. Write today for details! 


iain 
agp) SKINNER ELECTRIC VALVE DIV 
XN y THE SKINNER CHUCK COMPANY — 
Is” ® 130 Belden Ave., Norwalk, Conn. 
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in ait, 


principally 


PULP PRODUCTS DEPARTMENT 


saa 


Pork Avenue, New York 17, N. Y 


35 E. Wacker Drive, Chicago 1, III 




















CONTACT 
METER 
RELAYS 


sensitive to 





“THE CONTACT , 
(S IN THE METER 


-000.000,002 waits 


Simplytrol Contact Meter-Relays make Automatic Control 
economical for many uses where it was impractical before. 


Sensitive to changes of less than 1% of the scale range, 
these precision relays may be used in any circuit where an 
ordinary meter might be used. They have a full 90° of scale 
arc. The contact point is fully adjustable from the front and 
it may be set to any point on the scale. 


Simplytrols exclusive Micro-Contacts assure instantaneous 
circuit closing with high contact pressure and a clean, posi- 
tive break. Uses include Automatic Control of Temperature, 
Speed, etc., Over- & Under-Control of Voltage, Current, ete., 
Automatic Inspection. 


Simplytrols are available in many ranges from 0-20 Micro- 
amperes and up, AC and DC, in Pyrometer ranges to 3000°F. 
Prices run from $25.90 to $85.00. Send for Bulletin CMR-9 
with suggested circuits and technical description. 


Assembly Products, Inc. 


Chagrin Falls 11, Ohio, Phone CH 7-7374 






368 


Standard Transformer Corp. 
Ave., Chicago 18, Tl. 

Westinghouse Electric Corp. 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 598 
Frelinghuysen Ave., Newark 5, N. J. 


-» 3570 Elston 


Gateway 


TRANSFORMERS, POWER CIRCUIT 


Acme_ Electric Corp., 359 Water, Cuba. 
me 


Allis-Chalmers Mfg. Co., 937A, 8, 10, 
Milwaukee 1, Wis. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, Il. 

Sone Electric Co., 93 Main, Winsted, 
onn. 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 14, IIL. 

Electran Mfg. Co., 1901 Claybourn Ave., 
Chicago 14, Tl. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza. New York 20, N. Y, 

Freed Transformer Co., Inc., 1730B Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Ill. 
Hevi Duty Electric Co., Milwaukee 1, 

Wisconsin 
Jefferson Electric Co., Bellwood, Tlinois 
Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 
Radio Corporation of America, 

IK41, Harrison, N. J 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 
= Electric Co., 4633 W. 16, Chicago 50, 


Section 


Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, Ill. 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 


Westinghouse Electric Corp yateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Wheeler Insulated Wire Co., Inc., 1103 


East Aurora, Waterbury 20, Conn. 


TRANSFORMERS, RADIO CIRCUIT 


Acme _ Electric Corp., 359 Water. Cuba, 
mee. 


Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, III, 
93 Main, Winsted, 


Dano Electric Co., 
Conn. 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 41, NL 

Electran Mfg. Co., 
Chicago 14, Tl. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza. New York 20, N. Y. 

Freed Transformer Co., Inc., 1730B Weir- 
field, Brooklyn (Ridgewood) 27, N. Y 

General Electric Co.. 
Syracuse, N. ; 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Il. 

Jefferson Electric Co., Bellwood, Ill. 


1901 Clybourn Ave., 


Electronics — Div. 


Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Radio Corporation of America, Section 
IR41, Harrison y 


Radionic Transformer Co., 411 So. San- 
gaman, Chicago 7, Tll 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 

7 Electric Co., 4633 W. 16, Chicago 80, 


Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn.. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Acme Electric Corp., 359 Water, Cuba, 


Clybourn Ave., 


Freed Transformer Co.. Inc., 1730B Weir- 
field. Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 


he oaks 
Fiectron Mfg. Co., 1901 
Chicago 14, Tl. 


Hevi Duty Electric Co., Milwaukee 1, 
Wisconsin 
Jefferson Electric Co., Bellwood. Tl. 


Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 
Standard Transformer Corp., 3570 Elston 

Ave.. Chicago 18. Tl 


Sunerior Electric Co., 83 Laurel St.. 
Bristol, Conn. 

TUBES, CATHODE RAY 

General Electric Co.. Electronics Yept.. 
Schenectady 5. N. Y. 

Radio Corporation of America, Section 
TR41, Harrison, N. J 

Waterman Products Co., Ine., Philadelphis 
5S. Pa. 


TUBES, ELECTRON (Industrial) 
epiome. Inc., 127 Sussex Ave., Newark 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 


General Electric Co., Electronics Div.. 
Schenectady 5. N. Y. 

Radio Corporation of America, Section 
TR41, Harrison, N. J 


Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM. Waltham 54, Mass. 


Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

TUBES, METALLIZED GLASS. S&ee 


Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


To communicate with any manufacturer whose name appears 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and Cop. 
PER. See Brass, Bronze and Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA, See Mics. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co.,- Waterbury 20, Coan 

Chase Brass & Copper Co., Dept. EM 258, 
Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp., 49 Forest, Atleboro, Mass. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Park, 
New York 17, N. Y. 


TUBING, PAPER 

Cleveland Container Co., 6201 Barbertes 
Ave., Cleveland 2, Ohio 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2. Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 


TUBING, SILVER. See Silver and Silver- 
Alloys. 


NG and SLEEVING, BRAIDED 
TUR IBRIC. Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin. 


Bentley, eerste. Co., Dept. M-8, 
Conshohocken. Pa. 
aes & Co.. Inc., William, Dept. EM-9, 


North & Valley, Willimantic. Conn. 
Continental-Diamond Fibre Co., Newark 
13, Del 
Corning Glass Works, Dept. EM-9, Corn- 
ing, N. ¥. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Tl. 
Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 
Mitchell:Rand Insulation Co., Inc, 61 
Murray, New York 7, x. 2. om 
National Electric Coil Co., Columbus ' 
wate Corp., 207 Randolph Ave., Wood 
bridge, N. J. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 
Corning Fiberglas Corp., Textile 
oo Div., Dept. 866, 16 E, 56tb 


St., New York 22, N. Y. 
Varfiex Sales Co., Inc., 309 N. Jay, Rome, 
N. Y. 


"esting rle ‘Oo Gateway 
»stinghouse Electric Corp.. ' ay 

“fear. made No 401 Liberty Ave., 
Pittsburgh 22, Pa 


TUBING and SLEEVING, Extruded 
Plastics. 

Brand & Co.. Inc., William, Dept. EM-9, 
North & Valley, Willimantic, Cm. 

General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass. w 

Insulation Manufacturers Corp., 565 : 
Washington Blvd., Chicago 6, Til. 

Irvington vane & Insulator Co., 
ington 11, N. J. a 

Lavelle mubeer 50. 424 North Wood St.. 
Chicago 22, a 

Mitchell- Rand nn ae e- Inc., 5) 
N y. New York 7, N. Y. . 

ae tee 207 Randolph Ave., Wood- 
bridge, N. J. es 

Mew saree Wood Finishing Co., ioe 

trical Insulation Dept., Woodbridge, N. 

Phalo Plastics Corp.. Commercial & Fos- 
ter, Wescester, —. . 
Corp., Reading. Pa. | 

Genes Beemer 8027 N. Monticello Ave., 
Skokie, Illinois 3 

Varflex Sales Co., Inc., 309 N. Jay, Rome, 
ee 


Irv- 


TUBING, STEEL. See Steel, Commercial 
Grades and Forms. 


TUNGSTEN (See also Contacts) 
Fansteel Metallurgical Corp., North Chi- 
, i. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

UNDERCUTTERS, MICA. See Mica 
Undercutters, 

VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes Electron. 

VALVES, MOTORIZED or SOLENOID 


OPERATED 
Automatic Switch Co., 383 Lakeside Ave.. 
Orange, N. J. 
Barber-Colman Co., Rockford, Ill. 
General Electric Co., seme Sales Div., 
s tady 5, N. Y. 
Seen toaneering Works, 1766 Elstoo 


Ave., Chicago 22, IIL 
Sinnthe Gan “i 1149 S. Kilbourn Ave., 
hicago 24, IL 
Mecoae Corp., 4227 W. Belmont Ave., 
Chicago 41, Il. 


inneapolis-Honeywell Regulator Co., In- 

ae eevee 4466 Wayne Ave., 
Philadelphia 44, Pa. c 

Pneu-Trol Devices Inc., 1322 N. Keating, 
Chicago 51, TL 

Skinner Eleetric Valve Division, 
Chuck Co., 130 Belden Ave., 
Conn. 

Waterman Engineering Co., 721 Custer 
Ave., Evanston, III. 


Skinner 
Norwalk, 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No 401 Liberty Ave., 
Pittsburgh 22, Pa 


VARNISHED FABRICS. See Fabrics, In- 
sulating. 


in this issue, use READER INQUIRY FACILITY, page 211. 
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WORLD'S FINEST IN-STOCK 


NY VS 


PARTS CATALOG 
eS 





NEW 200-PAGE 
Fg 1953 EDITION 
JUST PUBLISHED! 


SENT FREE 


Write on your com- 
pany letterhead. Ra- 
dio Shack’s catalog 
is COMPLETE from 
AMPEX to ZEPH- 
YR. Over 15,000 list- 
ings of components 
and equipment, plus 
details, pictures, 
lowest net. prices. 
Separate indexing of 
Products and manu- 
facturers, Full JAN 
data! The preferred 
buying and reference 
guide for P.A.’s, en- 
gineers, designers, 
schools, civil de- 
fense, government, 
service agencies. For 
your FREE copy, 
write TODAY to 
Department E, 


PLO Va 

















CORPORATION 
UAC ee ete 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


goers & HUDEPOHL 


i OPT LUT aE hc CINCINNATI 2, OHIO 








About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’ve had it. 


Your choice of 8 

different Motors, 

and 72 gear head 

motor combina- 
tions. 


RAE MOTOR CORP. 


-P.O. Box 291 — Racine, Wis. 





Rae 
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Compact, multiple contact 
with vibration and shock- 
proof characteristics. De- 
signed to meet various 
operating requirements typi- 
cal of Armed Services appli- 
cations. 


Unique pile-up arrangement 
reduces width below the con- 
ventional relay, thereby re- 
ducing over-allspace volume. 


: Coils are varnish-impreg- 
Surface mounting, open nated to resist high humidity 
type, noe 80 Relay — ___ conditions. All ferrous parts 
Te ‘1.x %" w. x — are treated to pass salt-spray 
1K : tests. 


WRITE FOR BULLETIN MTR- 2 
Engineering Representatives in Principal Cities 


RELAFS 


SIGNAL 


BER R588 Be & MFG. Co. 
15¢ WEST 14ST NEW YORK Il NY 












IF THE WIRING FAILS 


Ml 


SO DOES YOUR 
PRODUCT'S REPUTATION 


FOR DEPENDABLE PRODUCT WIRING USE 
TULECTRIC WYIRING VSTEMS 


Year after year — for over ten years — UNILECTRIC 
has produced millions of wiring systems, for more than 150 
leading manufacturers of electric and electronic products. 
From furnaces to complex armed forces equipment, these 
wiring systems have consistently met the most exacting re- 
quirements and provided substantial savings to each customer. 


To assure utmost dependability plus cost saving engineering 
assistance, low cost production and “on-schedule delivery’ 
investigate UNILECTRIC today. 


VLAN IL Z RING B7 


ee 


| Monufactuted oi 
UNITED MANUFACTURING & SERVICE COMPANY 
409 SOUTH 6th STREET © MILWAUKEE 4, WISCONSIN 

























FREE 


Get your copy of 
this monthly pub- 
lication crammed 
with cost-cutting 
and time - saving 
tips ! 


SEND US YOUR NAME AND YOU WILL RECEIVE 
YOUR FIRST COPY OF 


“THE HELIX NEWS” 


BY RETURN MAIL, AND OTHER COPIES AT REGU- 
LAR INTERVALS WITH OUR COMPLIMENTS AND 
BEST WISHES. 


The Helix line includes: 
BONDING AGENT R-313 
For permanent bonding of metal to metal, glass 
to metal, and other materials of dissimilar co- 
efficients one to another. 
POTTING COMPOUND P-420 


For casting and potting electrical circuits. Cold- 




















poured. Low cost. f 

For prompt, personalized confidential answers to 
your production problems, we invite you write 
today to our Research Department E-9 on your 
letterbead 





“Better Products for Better Production” 























CARL H. BIGGS 








COMPANY 
11616 W. Pico Boulevard 
Los Angeles, California 
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@y STAINLESS sree) 
Si op STENINGS rs 


“ay ALL TYPEs | 
gus MOU OF HE Sexe 


a 





























se 











In-Stock-Service on small or large 
quantities @ Cap Screws @ Machines 
Screws @ Sheet Metal and Wood Screws 
@ Set Screws @ Nuts, Washers, Etc. 


Class 3 AN Drilled Fillister Heads 
—_ een ee se ee aa 


Fast service on special screw machine 
products. 
WRITE, WIRE OR PHONE TODAY 

New Catalog just off the press— 























write today. 
STAINLESS SCREW CO. 


@ QG-aup ¢hump Naa ARmory 4-1240 
224 Union Avenue, Paterson 2, N.J. 
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VARNISHES, COMPOUNDS ana 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn. 


Bakelite Co., A Division of Union Carbia 


New 


& Carbon Corp., Dept. EH-20, 30 E. 
42nd, New York 17, N. Y. 

Brand & Co., Inc., William, Dept. EM-9, 
North & Valley, Willimantic, Conn. 
Dow Corning Corp Dept. AE-21, Mid- 

land, Mich 
du_ Pont de Nemours & Co., Inc., E. L, 
Finishes Dept., Wilmington 98, Del. 
Durez Plastics & Chemicals, Inc., 1309 


Walck Road, North Tonawanda, N. Y 


General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

{nsulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il. 

irvington Varnish & Insulator Co., Irv- 


ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio 


Westinghouse Electri Corp Gateway 
Center. Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22. Pa 

Zophar Mills, Inc., 117 Twenty-Sixth, 

a 


Brooklyn 32, N. 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var 
nishes, Compounds and Resins. 
V-BELTS. See Drives, Belt. 

VIBRATORS 

American Television & Radio Co., St. Paul 
1, Minn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 


VOLTAGE REGULATORS. 
See Regulators, Voltage: 
Transformers, Variable Voltage. 


VOLTMETERS. See Instruments 


WASHERS, BEARING. See Bearings and 
Bushings 


WASHERS, FLAT. See Fasteners. 


WAXES AND COMPOUNDS 
Bakelite Co., A Division of Union Carbide 


& Carbon Cory Dept. EH-20, 30 E. 
42nd, New York 17. N. Y 
Biwax Corp., 3445 Howard, Skokie, ™ 
Dow Corning Corp., Dept. AE-21, Mid 


land, Mict 

General Electric Co., Chemical Div., 8-11 
1 Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Schenectady 1, N.Y. 


Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y¥ 

National Electric Coil Co., Columbus 16, 
Ohio 

Zophar Mills. Inc.. 117 Twenty-Sizth, 


Brooklyn 32, N. ¥ 


WEDGES AND PEGS, ARMATURE 


Insulafion Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, TIL. 

Mica Insulator Co., Schenectady 1. N. Y 

Mitchell-Rand Insulation 
Murray, New York 7. N 





Co., Ine. 51 
Y 


National Vulcanized Fibre Co., Wilming- 
ton 99. Del. 

WELDING EQUIPMENT 

Erico Products Co., Inc., 2070 East 61 


Place, Cleveland 3, Ohio 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Arc) 

Revere Brass & Copper Inc., 230 Park, 
New York 17. N. Y. 

Westinghouse Electric Corp., P.O. Bas 
2025, Buffalo 5, N. Y. (Flexarc) 


WELD NUTS. See Fasteners 
WHEELS, BLOWER 


Master Appliance Mfg. Co., Fourth & On 
tario. Racine, Wis. 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 20, Conn. 

American Steel & Wire Co., Div., U. 8. 
Steel Co., Rockefeller Bidg., Cleveland 
13. Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y 

Bristol Brass Corp., The, Bristol, Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20. Conn. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y 

Flectric Auto-Lite Co., Port Huron, Mich. 

Sees Wire Corporation, Fort Wayne 6, 
nd 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Hudson Wire Co., Winsted Div., Winsted, 
Conn. 





elps-Dodge Copper Products Corp., Fort 
Wayne Ind 
Roebling’s Sons Co., John A., Trenton 2, 
N. J 
Rome Cable Corp Dept. EM-9, Rome, 
NY 
Ryerson & Son, Inc., Joseph T., Chicago 
Nl 
WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B 
Varnished Fabric (C) 
Thermoplastic (T 
Coaxial Cable (X) 





Alden N 
Brockton 64EM, Mass (C) 
American Steel & Wire Co., Div., U. 8 


Products Co., 117 


Steel Co., 


Rockefeller Bidg., Cleveland 
13, Ohio. 


Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. ( ) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 

Brand & Co., Inc., William, Dept. EM-9, 
North & Valley, Willimantic, Conn. 


Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. (BCX) 

ane Cable Corp., Chester, New York 
(TA) 

Cornish Wire Co., Inec., 50 Church, New 
York 7, N. Y. (BT) 

Electric Auto-Lite Co., Port Huron, Mich 
(BCT) 


Essex Wire Corporation, Fort Wayne 6, 
Ind. (BT) 
Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J, (TX) 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. (ABCX) 
Koiled Kords Inc., Box K, New Haven 14, 
Conn. 

Okonite Co., Passaic, N. J. (ABCTX) 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. (TX) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind. (ABCTX) 

Rhode Island Insulated Wire ©o., Inc., 
50 Burnham Ave., Cranston, R. I. (AT) 

Riverside Electrical Mfg. Co., 10221 Mich- 
igan Ave., Dearborn, Mich 

Rockbestos Products Corp., New Haven 4, 
Conn, (ATX) 

Roebling’s Sons Co., John A., Trenton 2, 
N 


J. (BCT) 
Rome Cable Corp., Dept. EM-9, Ror 
mw. FY. (BPX) 
Royal Electric Co. Inc., Pawtucket, R. I 
(ABT 


Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Il 


U.S. Rubber Co., Rockefeller Center, New 


York 20, N. Y. 
Victor Electric Wire & Cable 


Corp., 
Clifton, N. J. (P) 


Whitney Blake Co., New Haven 14, Conn. 
(ABTX) 


WIRE, MAGNETIC RECORDING 
See Magnetic Recording Wire. 


WIRE, NICKEL. See Nickel and Nicke: 


Alloys 


WIRE and METAL FORMING 
MACHINES 


Nilson Machine Co., 
Conn 


WIRE CUTTERS & STRIPPERS. 
See Strippers, Wire 


A. H., Bridgeport 5. 


WIRE FORMS. See Springs. Coil and 
Flat; Stampings, Metal 

WIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire and Cable Co., 25 Broad 


way, New York 4, N 
Belden Mfg. Ce 4633 W. 
Chicago 44, IIL. 
Chase Brass & Copper Co 
Waterbury 20, Conn 
Electric Auto-Lite Co., 
Essex Wire 


Van Buren, 
EM 253, 


Port Huron, Mich. 
Corporation, Fort Wayne 6. 


Dept 


Ind. 
General Electric Co., 
Schenectady 5, 


Appartus Sales Div.. 
Y 


‘A 





Hudson Wire Co., Winsted Div., Winsted 
Conn 
Phelps-Dodge Copper Products Corp., Inca 
Mfg. Division, Fort Wayne, Ind 
Rockbestos Products Corp., New Haven 4. 
Conn. 
Roebling’s Sons Co., John A., Trenton 3. 
WN. J : 
able ¢ Dept. EM-9, Rome 
rue Electric Co.. 307 Marshall, North 
Mass. 
Warren Wire Co., Inc., Pownal, Vt. (Te- 


flon ) 
Wheeler Insulated Wire Co., 
East Aurora, Waterbury 20, Conn 


1103 


Inc., 


WIRE, RESISTANCE 


Driver Co., Wilbur B., 
Ave., Newark 4, N b 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8. Mich. 

Jellif? Mfg. Corp., C. O.. Southport, Conn. 

Kanthal Corp., 3 Amelia Place, Stamford. 


150 Riverside 


Conn. 

Ney Co., The J. M., 371 Elm, Hartford 1 
Conn. 

WIRE SILVER. See Silver and Silver- 
Alloys; Nickel Silver 


WIRE STRIPPERS. See Strippers, Wire. 
WIRE, TUNGSTEN. 


WIRING HARNESSES. See 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 

WRENCHES, SOCKET SCREW. See 
Socket, Screw, Keys and Wrenches 


YARNS, BRAIDING & SERVING. See 


See Tungsten. 


Harnesses 


Fabrics, Insulating. 
ZINC 
Federated Metals Div American Smelt 


, 120 Bway, N. ¥ 
New Jersey Zinc Co.. 160 Front, New York 
aie x 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 211. 






ELECTRICAL MANUFACTURING 








Design PROVED DEPENDABILITY 


MODERN APPEARANCE into Your Product 








PGS 1311 PGS 1320 PGS 1375 


“Tailor-Made” FOR BUILT-IN APPLICATIONS 


PRECISION-BUILT to exacting standards of quality. 


SWITCHES — Sturdy, totally enclosed bakelite bodies — 
Available with T-rating for lamp loads, 15 Ampere 
rating for appliance use, 2 H.P., 115 V. A.C., 
125 V. D.C. for small motors. 


OUTLETS — Double grip type — with spring at bottom 


of contacts, far removed from arcing point. 


PILOT LIGHTS — Neon type (illustrated) uses very little 
current — gives off no heat. Plastic jewel and re- 
flector type pilot lights also available. 


COMPACT — See dimensional drawings — ideal where 
space is limited. 


WIRE-CORD cand CABLE 


OUR 


LOCATION 
MEANS 


QUICK 
SERVICE 


HERBERT LINDAUER STUDIO 
420 MADISON AVENUE 
NEW YORK 17 * PLAZA 9-6258 
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Ase THE PS. DESPARD LINEo 
Modern Interchangeable WIRING DEVICES 
SWITCHES ... OUTLETS... PILOT LIGHTS 


eee eee eee eee ees 


Illustrated are only three items of this versatile and 
practical line. 


If you have a problem involving wiring devices for your 
product, write us about it. We have been producing 
electrical products for over sixty years and our ex- 
perience will be helpful. 





n 32 
2 


PGS 1311 PGS 1320 PGS 1375 


Write Dept. EM for complete catalog. 


PASS & SEYMOUR, INC. 


SOLVAY STATION © SYRACUSE 9,N. Y. 
THE BEST COSTS LESS in the long run 





Illustrated 
Actual 
Size 





the many advantages in performance and 
economy that are yours with 


smatt NYLON COIL BOBBINS 


These plastic moldings, made to your exact specifications, 
are more uniform, more accurate, less expensive .. . 


-THE SUPERIOR RESULT OF 


an exclusive single cavity molding method 
which assures low mold and maintenance 
costs. Only from Gries can you get 

the superior advantages of 


GRIES’ paro MOLDING METHOD 


Send Your Specifications Max. Wot. .025 oz 


for Prompt Quotation a et xo Le 
; SMALLNESS {+3 
Samples available UNLIMITED CZ 





© 
Uk 


108 Willow Ave., New York 54 + Phone MOtt Haven 5-7400 
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roof of Precision 


that means tighter fastening! 


See the unique multiple-spline socket in that large 1-inch 
Bristol Socket Screw. 

You'll find this same exclusive Bristol feature (vital to 
tighter tightening) in every one of the 7,438 tiny No. 0 Bristol 
Socket Screws held in that 2 oz shot glass. 

It takes precise machinery . .. painstaking effort ...to make 
them that way. But it’s worth it ...to give you shock-resistant 
fasteners, precise enough to be used in electric razors, cameras, 
communications devices, instruments of all kinds. 

The multiple-spline socket permits tightening beyond limit 
of ordinary screws ... turns internal wrenching force into rotary 
motion, not expanding pressure. Hence, no bursting, no round- 
ing out of socket walls—even in sizes down to No. 3, 2, 1, 0 
wire size. Result: maximum resistance to vibration. 

Other advantages: ideal for compact assemblies and hard- 
to-get-at fastening points. For disassembly, a reverse flick of 
wrench loosens the set. 


Only sristor gives you the right socket screw for every application 


BRISTOL 


Multiple-Spline and Hex Socket Screws...Cap and Set 


The Bristol Company 
! Mill Supplies Division 






153 Bristol Road, Waterbury 20, Conn. 


Please send me free sample of Bristol’s Multiple-Spline Screw and 
bulletins showing applications to: 


| 

| 
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Our problem is mainly. VIBRATION [J 
COMPACT DESIGN [] FREQUENT TAKE-APART [] 
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Shure-built “SCOTTY” FOREMAN’S DESK 


BUILT OF HEAVY GAUGE PRESSED 
DIEEL . a. 


Height 4312” to front of writing sur- 
face; suitable for stand-up use. Smooth 
box flanged top—341'2” x 2134” writ- 
ing surface. Large roller type drawer 
with lock. Pigeon-hole top. Finish is 
high grade standard green baked 
enamel. 


Shipped knocked-down. 


40 
Shipping Weight 37. 


100 Ib. F.0.B. 
MODEL 9333 


a Shure 


wath 3, MANUFACTURING CORPORATION 
Depth 3012” 1601 S. Hanley Rd. @ St. Louis 17, Mo. 





25 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 25 years of 
building one or two 
types of standard wire 
strippers, but 25 years 
of continuous research 
and development of 
many wire strippers to 
meet ever changing 
needs. 


Consult us about your 
wire stripping problems. 
SPEED-CRAFT 1S 
SUPERIOR BY EVERY 


COMPARISON. 


















%e 


Write for complete intormation—sending wire samples—no obligation. 


1729 EASTHAM AVE. 
E. CLEVELAND, OHIO 


WIRE STRIPPER CO. 
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THE FAMOUS BENDER | 
MULTIFORM CUTTER | 


Produces Without Special 
Tooling — Saves Die Costs 
Saves on Expensive Presses 


The illustration at the left shows a few 
pieces produced on our famous Multi- 
form Bender-Cutter. This efficient 
machine is useful in all lines of trade. 
Spring Plants, Radio and Electrical 
Equipment Mfrs. Complete with tool- 
ing for Bending Material up to 1%” 
x 1". 









HAND OPERATED 
MODEL 





That’s What 


Production Engineers 





J) i ye oe, es k % 


s * 


say about 


“= =" DANO COILS 


Air Operated FIVE-IN-ONE-TOOL —Larger Models Available 
: IT BENDS FLAT AND ROUND STOCK INTO 
Model Available any SHAPE. CUTS AND PUNCHES FLAT STOCK 


J. A. RICHARDS CO. 20 NORTH PitcHER sr. 


KALAMAZOO 13F, MICH. 








And, it’s no accident, of course. The Dano rigid 
policy of attentive testing and inspecting every 


coil in all vital stages of production guarantees 


Dependable Hydraulic Seals 


Minnesota O-Rings function in air 
or gas systems as well as in hydraulic 
systems. ,Air cylinders . . . hydraulic 
valves ... hoisting mechanisms. . 

water pumps... bottling machines 
. .. refrigerators . .. motors... 
lubricators . . . are a few of their 
uses. Minnesota’s exclusive injection 
process makes possible very close 
dimensions, uniformity in mass pro- 
duction and downright economy. We 
use special compounds of synthetic 
rubber to meet your exact require- 


perfect performance. That's why you get the 
best, everytime, when you deal with Dano— 
makers of a wide variety of coils tailored to your 
exact specifications. Production engineers know 
this to be true. Dano for coils is their automatic 
choice for quality, dependability and economy. 


Send us samples or specifications with quantity re- 
5 ee rs 
quirements for our recommendation. No obligation: 


ments. Let us quote on your next @ Form Wound e eine: nonin 
hydraulic packing installation. @ Paper Section * Cotton nterweave 
oa e@ Acetate Bobbin @ Coils for High Tempera- 
-— @ Molded Coils ture Application. 
SRS Manufacturers of 


Also, Transformers Made To Order. 


all types of small 
rubber parts 






Write for O-Ring Catalog 
MINNESOTA RUBBER & GASKET CO. 


3630 WOODDALE AVE., MINNEAPOLIS 16, MINN. 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
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Precious cargos! 


— with motors on guard 


where accuracy. dependability, and long li fe are essential 


xt 
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Railroad safety rests heavily on the accuracy 
of train signaling devices. 


Aircraft beacons mark the way for night-flying 
aircraft. Dependability is essential. 


Traffic signals at busy intersections operate 








constantly. The timing motor must have long life. 


Modern safety devices for high-speed transportation help assure 

















safe arrival of loved ones who travel. And Telechron synchronous 
timing motors play a big part in making these safety devices reliable. 


Because of design and the reservoir of specially compounded oil. 
all moving parts are continuously lubricated. The rotor shaft itself 
literally floats on a film of oil, and the entire mechanism turns 
quietly and with minimum friction. Even under the wide extremes 
in temperature and humidity common in the transportation field. 
Telechron motors — with their superior lubrication — have demonstrated 
consistent, year-in, year-out dependability. 


Investigate the extra advantages of quality Telechron motors for your 
new product designs. Theyre available in a wide range of sizes and 
characteristics. For complete details. write for catalog IS-120. 
Telechron Department. General Electric Company, 39 Homer Ave.. Ashland. Mass. 


SCOTT 


o 


Type B3 Motor. A medium-duty 
motor for such applications as switches, 
combination recording and controlling 
mechanisms, and various types of con- 
trol equipment. 











\ 
Type C-5X Motor. A high-torque 


motor for operation in heavy-duty ap- 
plications involving timing, switching, 
and controlling. Sturdy gear train con- 
struction. Reversible. 
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UNDER WATER OPERATION 
with ACME Star Compound 


AN 
ACME-MOLD 
IGNITION 
COIL 


COIL 


WINDINGS, 


complete TRANS- 


FORMERS and other electronic devices 
can be protected against moisture, thermal 
and physical shock with ACME STAR 


COMPOUND. 


ACME-MOLD coils, or only the Compound 
itself, can be supplied for your use. 


ACME-MOLD ignition coils which have 
been submerged in water continuously for 
over two and a half years still give a steady 


V2” spark! 


Write for Further Details and Samples 


Aeme 


THE ACME WIRE CO. 


Wire 


NEW HAVEN, CONN. 


Magnet Wire e Coils @ Vanished Insulations @ Insulating Varnishes 
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where you want it. It’s the best way and the easiest 
way to select your power drives Pere Tey you pur- 
chase one unit, handle one unit in your receiving, 
production, and maintenance departments . . . set 


one unit in place and you're ready to go. 


Master Motors, available in thousands and thou- 
sands of combinations of types and ratings, permit 
OM MM Ch me ldh mele (Me leo NMA) 

compactness, appearance, and economy of each of 
your applications . . . a power drive that makes a 
good =e enn 

Use Master Motors to increase the salability of 
your motor-driven products . . . improve the economy 


and productivity of your plant equipment. They’re the 


horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY 
2 DAYTON 1, OHIO 


ELECTRIC 
MOTOR 


U 


GEAR 
REDUCTION 
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CORROSION STUDIES CAN INCREASE 
THE ECONOMY OF COPPER ALLOYS 


Copper and its alloys are notable for their resistance to 
corrosion under a wide variety of conditions. There are 
industrial applications where copper or the appropriate 
copper alloy should give an indefinitely long life, but 
where failure because of corrosion may result by reason 
of unsuitable design of equipment or improper control 
of environment. Further, there are many situations in 
which no commercial metal or alloy will have an extended 
life, but in which copper or one of its alloys possesses 
a combination of physical and chemical properties which 
render it the best obtainable material, when all factors, 
including ultimate costs, are taken into consideration. 
Hence correct specification becomes of great importance. 
Recognition of this by industry is responsible for the 
fact that the Revere Research Department devotes so 
much time to studying the corrosive effects of fluids and 
gases, and to preventive measures. 

Recently a large manufacturer, who produces con- 
densers as well as other equipment, reported that arsen- 
ical Admiralty tubes in a steam-jet ejector were failing 
after five years. This length of service is not too bad, 
but nevertheless such tubes often last much longer. Could 
we make any suggestions? 

Seven failed tubes were examined for type of corrosion, 
metal and scale analysis. The facts were: outer surfaces 
were badly pitted and grooved with holes completely 
through in some areas; the inside surfaces were relatively 
untouched; cracking was circumferential, progressing 
from the outside; outer scale was largely cupric carbon- 
ates and copper sulfide; inner scale was calcium carbonate, 
cuprous oxide and some iron oxide. Microscopic exami- 
nation of the cracks showed they originated in corrosion 

its on the outside, progressing inward across grain 
seth dt rather than along them. The transgranular 
path of fracture, together with other characteristics of 
the microstructure, definitely established the fact that the 


Here the circumferential cracking of the outer 
surface can be seen. 


Photomicrograph of a section through a tube 
showing transgranular corrosion-fatigue crack 
originating from the base of a pit on the outer 
surface of the tube. Magnification 225X. All 
photographs taken by the Research Depart- 
ment of Revere. 


Photograph of a section of a failed tube showing excessive 
thinning and pitting of the outer surface. Note also the 
circumferential cracks. 


failure was of the corrosion-fatigue type. The corroding 
pits on the outside created stress concentration points 
of weakness, from which the cracks originated. Eventually 
the localized stress exceeded the endurance limit of the 
metal and it cracked. 

The conclusion was, therefore, that damage was from 
two sources—the first being excessive carbon dioxide 
and the other non-condensable gases in the steam, which 
caused the excessive pitting and thinning. It is not un- 
unusual to have these and other corrodants present in 
damaging amounts in the air-ejector system, whereas 
they are not injurious elsewhere. The second cause of 
failure was excessive vibration somewhere in the unit 
which was responsible for the corrosion fatigue failure. 


RECOMMENDATIONS. The copper-base tube alloy that 
generally possesses the greatest resistance to the non- 
condensable gases responsible for the corrosion of the 
Admiralty tubes is 5% aluminum bronze. Re-tubing with 
this was suggested. It was also recommended that steps 
be taken to effect a material reduction in tube vibration 
by placing a baffle in the steam inlet. In addition, it was 
pointed out that many operators find it good practice to 
discharge the after-condenser drain to the sewer instead 
of returning it to the system. By this means, the amount 
of carbon dioxide, ammonia and other gases in the system 
can be substantially decreased. 


* * * 


It is interesting to note that the Revere Research Depart- 
ment, located in Rome, N. Y., was able to determine 
these causes and suggest remedies without ever having 
seen the condenser. This is the result of modern equip- 
ment, and long experience in studying the problems of 
corrosion. If you have a problem regarding the corrosion 
of copper and copper alloys, or aluminum alloys, why 
not take it up with the nearest Revere office? Remember, 
corrosion that is too rapid wastes both your money and 
our national resources. 
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